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When inspectors of meters or meter-equipped units report “meter 
test O.K.” day after day without a break, the chances are that 
WEsTons are being built-in. 

In the shop, Weston dependability cuts costs in every inspec- 
tion and assembly routine; eliminating rejects and replacement 
costs, and aiding smooth production schedules. 

Moreover, this production economy is merely an added benefit 
to the basic value of Weston dependability—unfailing performance 
when your equipment is out in the hands of your customers 
where its entire efficiency, and your reputation, may rest on a 
single pointer movement. 

To assist you in obtaining the full benefits of Weston instrumen- 
tation . . . lower production costs and increased user satisfaction 
... the services of the WESTON engineer in your vicinity are freely 
offered. Call on him for assistance on all instrument problems 
. . . Weston Electrical Instrument Corporation, 578 Frelinghuysen 


Avenue, Newark, New Jersey. 
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It’s easy for you to obtain all the 
benefits of dependable instru- 


-mentation, for practically every 
_ “built-in” instrument requirement 


can be filled from the complete 
Weston line. And where the need is 


__ special, WEstons can be provided 


precisely correlated to the specific 
. Send for complete details. 


, ’ - 7 
ELEectricAL Woritp + November 20. 199: 








Figinser mg 


Library 





FOUNDED IN 1874 + + 


READ BY ELECTRICAL MEN FOR 63 YEARS 
HOWARD EHRLICH, Vice-President 


&. B. WILLIAMS, Managing Editor A. E. KNOWLTON, Associate Editor 






H. G. DOOLEY 
Associate Editor 


G. F. WITTIG 
Statistical Editor 


D. T. BRAYMER 
Assistant Editor 


E. DALTON WHITE 
News Editor 


FRANK R. INNES m & 
Western Editor 


KNOWLTON 
New England Editor 


PAUL WOOTON, Washington Correspondent Ww 


. K. BEARD, Jr., Manager WAYNE SNOWDEN, Pacific Coast Editor 








Coming 
Features 


Fuse Breaker Correlation 


Fixed by Fault Ratio 


The decision to use reclosing 

fuses or reclosing breakers is a 

matter that P. E. Benner says de- 

pends on the ratio of temporary 

to permanent faults that experi- 

- ence shows exist for the system. 
Benner gives his reasoning in a 
coming article. 


Commercial Data Sheets 
Developed as Sales Tool 


Eight Pennsylvania utilities have 
assembled facts regarding local 
commercial customers to provide 
organized sales ammunition fer 
utility representatives. An article 
soon to appear will tell how the 
material was assembled, prepared 
and how it will be used. 


Electric Eyes Maintain 
Lighting Levels 


Duquesne Light Company’s F. A. 
Kolb tells how pairs of electric 
eyes in the Penn Township, Pa., 
high school control indirect light- 
ing so the illumination level on 
desks never falls below 15 foot- 
candles. 


New Meter Board 
Assures Better Testing 


A new test board to be described 
In a coming article is arranged 
for testing the new socket meters 
and the new forms of polyphase 
and network meters. 
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Armorite Cable—one of the 


obtainable 
insulation. 





Y ALL known accelerated aging tests PERFORMITE rubber 
insulation is far ahead of any other commercial in- 
sulation. It is non-corrosive, free-stripping, long-lasting. 


Only PERFORMITE can show such little deterioration after 504 
hours in the Oxygen Bomb, as well as the Air Bomb test at 


260° Fahr. and the Air Oven at 250° Fahr. 


It stands more heat than ordinary insulations—may be 
operated at 75° C. copper temperature. 


These super qualities are available in HAZARD PERFORMITE 
rubber insulation at a surprisingly small increase in price 
over standard “Thirty Percent” insulation. 


PERFORMITE should be specified for monumental building 
jobs, for airports, park and street lighting; and for all vital | 
circuits where failure would be expensive, or wherever 1 
safety and long life are essential. 


Meets requirements of Federal Specs. JC106, JC121 and 
Dept. Commerce Airport Specs., etc. 


UNIFORMITY: 





WIRES & CABLES 
OEPEN DABILITY 


PERFORM 


HAZARD INSULATED WIRE WORK 
Division of the Okonite Company 
WORKS: WILKES-BARRE, PA. 
Sales Offices: 
New York Chicago Philadelphia Ht Pittsburgh Buffalo Boston Detroit , 


Atlanta Seattle Dallas Washington ! San Francisco St. Louis Los Angeles 
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Waterside Bus Extends 
Metal-Inclosed Idea 


To the Editor of EvectricaL Wortp: 
With reference to the editorial entitled 
“Generating Bus Structures Go Metal- 


Clad.” in the October 9 issue, the view- 
expressed therein is not 
actual facts 
the excellent 


which it 


point 

by the 
rut by 
lis to 


seems to 


supported 
and is 
article by 


hardly borne 
Mr. de Bel- 
The assumption 
made that “metal-clad 
equipment” has been necessarily oil or com- 
pound-filled. this type of 
first introduced in this country 
(American manufacturers fostered the 
unfilled construction as compared to the 
European type, and the number of installa- 


refers. 
have been 
Since construc- 
tion was 


have 


tions in the United States which have com- . 


pound or oil filling is relatively small. The 
inflexibility of the cast construction with 
small spacings and compound filling was 


early recognized, and even the earliest 
\merican designs were constructed from 
structural shapes and plates. There are 


today in service in this country thousands 
of metal-elad units with unfilled bus 
connection compartments in ratings 
1,000,000 kva. at 13,200 volts. 
\ssociation of the 


and 
up to 


metal-clad feature 
with the circuit breaker and other equip- 
ment is largely a matter of economics and 
space requirements, and not simply an at- 
titude of the manufacturers, as the editorial 
would indicate. The design depends to a 
considerable degree upon the bus and cir- 
cuit layout and upon the size of the 
breakers involved. For example, it would 
be ridiculous to build a separate bus struc- 
ture, such as Waterside, for a small indus- 
trial installation, involving breakers of 
25,000 or 50,000 kva. interrupting rating, 
where not only the bus structure but the 
switchboard itself becomes a 
metal-clad assembly. 

On the other hand, it may be found equally 


part of the 


desirable to separate the buses in large 
generating installations from the breakers 


and other 
convenient 


equipment, 
sectionalizing 
physical arrangement. 


permitting more 
and a_ better 
Waterside is by no 
means the first station where such a plan 
has been used with metal-inclosed conduc- 
tors and buses, and there is no question as 
'o its justification. American designs 
fabricated from steel plates and shapes 
have been developed to permit this very 
flexibility to suit the particular station lay- 
out required. Such a design was worked 
ut for the Millers Ford station of the Day- 


ton Power & Light Company, where the 


— and breakers are located on separate 
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Waterside bus 


The development of the 


and connection design should be consid- 
ered more as a logical extension of the 


“metal-inclosed” idea, which is continually 
gaining in favor, rather than a radical de- 
parture from previous types of construc- 
Continued co-operation between 
manufacturers and station design engineers 


tion. 


will develop the most reliable and economi- 
cal design for general application. 


M. H. Hoses, 


Manager 
Switchboard Engineering Division, 
Westinghouse Electric & Mfg. Co.. 
East Pittsburgh, Pa. 


To the Editor of EvecrricaL Wortp: 

Your editorial in the October 9 issue en- 
titled “Generating Bus Structures Go Metal 
Clad” appears to me to be misleading and 
some clarification seems desirable. 

You state “metal-clad equipment has had 
attractiveness in this direction, but it has 
carried the handicap of a feeling among en- 
gineers that, apart from its higher cost. the 
increased fire hazard from oil and insulating 
compounds more than offsets the installation 
and operating advantage offered.” The elimi- 
nation of the use of oil or compound filling 
for bus and transformer com- 
partments for small and moderate capacity 
gear was begun on a large scale in 1930. 
Since that time most of the American manu- 
facturers have built metal-clad gear of the 
unfilled type almost exclusively. 

The advantages of the use of unfilled bus 
and instrument transformer compartments 
for metal-inclosed gear of high capacity for 
generating stations has been advocated by 
the manufacturers for some time. An in- 
stallation at the power generating station of 
the Cleveland Electric 
pany numerous 


instrument 


Illuminating Com- 


installations in steel 
mills are examples of installations of equip- 
ment of this Other such important 
applications are under way. Your state- 
ments in regard to cost appear to be based 
on the cost factors of filled equipment, but 
would appear to be hardly justified on pres- 
ent practice. 

Freedom from the severe limitations of oil 
or compound filling for buses and bus inter- 
connections has led to a positive increase in 
flexibility of application The use of mul- 
tiple bus sections with adequate and flexible 
interconnections of the unfilled metal-inclosed 
type has been extensive during the last few 
years. 


and 


type. 


Mr. de Bellis has written an interesting 
and timely article. It is gratifying to the 
manufacturer of such equipment as he de- 
scribes that an installation of this kind 
should be made in such an important sta- 


0 THE EDITOR 


W aterside. Many users of metal 
clad switchgear will be surprised at the 


made in the 


tion as 


statements editorial inasmuch 
as the desirable objectives stated therein 
have been incorporated in the design of the 
metal-inclosed gear which they had 


in service for some time 


have 


R. Paxton, 

Managing Engineer, 

Panel and Equipment Division, 
General Electric Company, 
Philadelphia, Pa. 


[We are most glad to publish these letters 
because they make clear that the steady 
movement toward metal-clad equipment has 
resulted in a multiplicity of installations 
involving the same principles of freedom 
from oil and compound as are incorporated 
in the Waterside installation. We do feel. 
however, with the Waterside designers that 
they have devised for large generating sta- 
something which is entitled to be 
called new. Whether it is “good and new” 
depends entirely on how well it performs. 
Until the story of performance can be told 
we are glad that we could present Mr. de 
Bellis’ article and now also these construc 


tions 


tive letters so that we may keep our readers 
informed of each significant forward stride 
in a movement which has been consistently 
furthered in our columns.—Ep1rTors. | 


Steam Station Dates Wanted 


To the Editor of EvecrricaL Wort.p: 

Referring to your article in the ELecrri- 
cAL Wortp of October 9, 1937, entitled 
“Steam Station Cost Survey,” I would like 
to know if you have available the dates on 
which each one of these stations was con- 
structed. 

This information is desired so that I can 
put the unit shown in 
Table II on a more comparable basis. 


G. R. MEApE, 


Valuation Engineer, 


investment costs 


Illinois Commerce Commission, 
Chicago, Ill. 


[It would possibly be permissible for us to 
impart the information requested! We ques- 
tion, however, the pertinence of those dates 
because, even though most of the stations 
reported are of the 1920-1930 vintage, prac- 
tically all have undergone some additions or 
alterations since the initial installation. The 
cost figures given are, therefore, the adjusted 
unit values now on the books for plants 
which have been progressively expanded or 
modernized and mere initial dates would be 
of minor significance.—Eptrors. | 
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A Billion in the Balance 


Events of the past two weeks may later 
prove that the current recession in business was 
in many important respects a blessing in dis- 
guise to the entire electrical industry. Cer- 
tainly the right-about-face attitude of the Ad- 
ministration toward business in general and 
electric utilities in particular would not have 
taken place at this time if a slump in business 
had not shown how essential utility construction 
is in the maintenance of prosperity and how 
impossible it is to secure the money to finance 
a large construction program in the face of 
punitive governmental restraints. 


An industry that is normally accustomed 
to making capital expenditures of approxi- 
mately three-quarters of a billion dollars a year 
in normal times can seriously affect the entire 
national economy if for any reason new capital 
is frightened away. And if this condition con- 
tinues for some time, as it has, then there is 
piled up a backlog of construction the release 
of which would go a long way toward restoring 
employment to thousands of people. 


The President has asked business to co- 
operate with the government in restoring pros- 
perous times to this country, and in that con- 
nection has been reported as holding out the 
olive branch to the electric utility industry. In 
spite of everything that has gone before, he will 
find the utility industry still eager and willing 
to co-operate provided it can be assured that 
the interests of the investor, present and future, 
will not be jeopardized. This is essential. 
because without that assurance the “investment 
strike” cannot be broken. 


Although it is evident from the President’s 
message to Congress this week at the opening 
of the special session that he is seeking the co- 


operation of the utilities with certain reserva- 
tions, and perhaps with some reluctance, the 
conferences that he has indicated he will hold 
with utility executives call for an openness of 
mind on the part of the industry. While the 
men who confer with the President cannot, of 
course, commit an industry, but can speak 
affirmatively only for their own operations, the 
mere fact that they have been invited to confer 
with the President invests them with a broad 
responsibility toward an entire industry. Such 
is their trust. 


The times and conditions present an oppor- 
tunity out of which much or little can be made. 
If, as the result of these conferences, there 
comes the Administration’s assurance that it will 
discontinue its punitive policy with respect to 
the electric utility industry and will correct 
those situations that are manifestly inimicable 
to the interests of utility investors, we will find 
the investment market again open to the indus- 
try and at a cost sufficiently low to encourage 
it to go ahead with a large construction pro- 
gram. And what is more, with the right kind 
of encouragement the government will find the 
utility industry willing to assist in the marketing 
of power from present federal projects and in 
that way materially help the Administration in 
its present budget difficulties. 


Both the utilities and the government have 
much to gain through real co-operation. Com- 
promises there will have to be undoubtedly— 
on both sides. But on a mutually satisfactory 
conclusion depends for the government a con- 
struction program that can easily reach a bil- 
lion dollars, better business and improved em- 
ployment, and for the utilities the assurance 
of freedom to go ahead without fear of puni- 
tive restraints or unfair attacks. 





FROM B.T.U.’S 
TO 
KILOWATT-HOURS 


Intermediate between this coal pile 
and the boilers of Connecticut Light 
& Power Company’s Montville station 
are the storage bunkers shown. 
Though they serve the station’s older 
boilers, they are similar in general 
arrangement to those supplying new 
boilers soon to be in operation. 








Today’s Turbine 
Bought Yesterday 


Hydrogen Cooling for Generator Only Major 
Change From Original Design of Second Unit 
at State Line, Now About Ready for Operation 


By A. B. CLARK 


HAT was yesterday the dar- , Bi 

ing thought in engineering 1s Sargent & Lundy, Ine., Chicago 
? 

today’s accepted good prac- 


tice. This platitude of progress can find 
no more conclusive demonstration of 
its truth than in unit No. 2, which 
soon will be in operation, at the State 
Line plant of the Chicago District Elec- 
tric Generating Corporation. 

Shortly after State Line started up 
with its No. 1 machine in 1929, design 
decisions were made for the next unit. 
These decisions made a considerable 
change from what had been the original 
conception of the station. The reason 
for the change was that during the 
period the plant was being built a 
great forward step in the art of steam 
power production of electricity was 
just getting well started. By the time 
the station was ready to operate with 


the first unit this advance in the art 
had become clearly defined, and it was 
very plain that the picture of State 
Line as it appeared in first broad plan 
was going to be revised quite radically. 

At its beginning State Line was con- 
templated as a 1,000,000-kw. station 
and was often referred to in those 
terms. It was expected that its first 
200,000-kw. unit, in one high-pressure 
and two low-pressure cylinders on 
separate shafts, with steam intake at 
600 lb. and 735 deg., had fixed the 
size and type of the succeeding ma- 
chines. But almost before this first unit 
went into operation it had been decided 
that the next ones would use steam at 


¢ L.2 Mach. No.2 Unit t 


a 


Hot we// 
pumps-~. 





higher pressure and temperature and 
would be of single-shaft design and 
consequently of somewhat lower ca- 
pacity. 

Instead of ‘the No. 2 unit being of 
200,000 kw. capacity, like the first, or 
of 300,000 kw., as had been seriously 
considered, the next extension of the 
station, on which work was started 
within a year after No. 1 unit began 
to operate, was designed for a No. 2 
unit of 150,000 kw. at 90 per cent 
power factor. This machine would em- 
body the then recent developments in 
higher pressures and temperatures by 
using steam at 1,200 lb. and 825 deg. 
Orders were placed for this machine 





PEIN N 


i 


Condenser, ce 






on steam pp Ri 4 


j A SAL NW 


e/a Mi fy 
RT soi Boiler 2-/ 
tps 2 Ri ataanet 


= 
(Sa oe 





heat stegn'a 









Ss es ee 
Coal jin. eee SS SESE Coal 














NZ) Sots HAs 5 


= { con- 
Ch> Cx : 





Ce | ee tC) 
! ra ans ro an \ , e 
ona fe wal po |O-4] Hh ‘eat | 
— = ta a 
5 : ao a 
\euge board 


Plan of State Line No. 2 unit — The station addition provides space for future No. 3 unit. At the top appear condensers 
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and other parts of No. 1 unit 
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Section of State Line No. 2 unit 
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Use of vertical condensers releases 
space for piping, valves and control 
equipment on the level below the tur- 
bine, making this the complete oper- 
ating floor and reducing the vertical 
dimensions of the turbine house 
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and construction work at State Line 
station and in the shops of the manu- 
facturer was already well along when 
the business recession intervened. Thus 
in the dark early years of the present 
decade work on unit No. 2 jogged al- 
most to a stop as it became evident that 
its additional capacity was not needed, 
and would not be, very soon. 

But eventually the business skies 
started to brighten and along in 1935 
work on No. 2 began to gather a little 
speed. In the next year serious thought 
was given to the idea of getting the 
unit completed and ready for load in 
1937. And at the time of this writing 
it is expected that No. 2 will be ready 
for steam in November and will be 
on the line shortly thereafter. 








Ordered eight years ago 


Here is an installation that is going 
into operation eight years after it was 
ordered and designed. Is it not al- 
ready out of date? Has it not been 
greatly revised from its original design 
in order to make it modern as of to- 
day? The same reply of “No” is given 
to both these questions. State Line unit 
No. 2 is not out of date today because 
when it was ordered it represented 
engineering thinking several years in 
advance of then existing practice. In 
effect, progress has just caught up with 
No. 2, which today represents current 
good design. As to the second question, 
there have been necessary no revisions 
greatly affecting the design of the in- 
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When it was decided last 
year to resume work and push the 
job to completion the entire design of 
the whole project was carefully re- 
viewed. Extensive studies were made 
to determine what, if any, of the most 
recent developments might be advan- 
tageously incorporated. 

Consideration was given, for ex- 
ample, to raising the initial steam tem- 
perature to 950 deg., and by so doing 
to eliminate reheating. But analysis 
showed no final advantage to be gained 
by this. But, of course, the study indi- 
cated other profitable revisions, the 
most important of which was the adop- 
tion of hydrogen cooling for the gener- 
ator. This change allows the unit to be 
rated at full capacity at 85 per cent 
power factor instead of at 90 per cent, 
as was necessary with air cooling, and 
adds 18,000 kw. to the capacity, since 
the unit had been rated 132,000 kw. 
at 85 per cent power factor with air 
cooling. Another revision was the re- 
design of piping to use the modern 
carbon molybdenum steel with welded 
joints. Very little of the piping had 
been ordered or installed earlier and 
this change entailed hardly any re- 
moval of previous work. Larger super- 
heaters than originally planned were 
installed in the boilers and adjustable 
baffles substituted for the fixed ones in 
the first design. Blower type coal pul- 
verizing mills are being installed in- 
stead of the exhauster type and the 
boiler furnaces are of the continuous 


stallation. 
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slag tap type instead of the inter- 
mittent tap type. 

With the exception of the change to 
hydrogen cooling, none of these re- 
visions necessitates any considerable 
amount of change in work already 
done. Mostly it was just a matter of 
correcting drawings and ordering dif- 
ferent material and equipment from 
what was originally contemplated. But 
the generator had been practically 
erected and it was necessary to tear it 
all down to provide for the new hous- 
ing required by hydrogen cooling. 


Rossman drives on reciprocating pumps 


A feature of No. 2 unit that differ- 
entiates it from others of its size and 
type is the use of reciprocating boiler 
feed pumps. There are two of these, 
rated at 3,000 g.p.m. These pumps 
have the Rossman drive, a variable- 
speed device combining an a.c. and a 
d.c. motor in one machine. Integral 
with the d.c. armature, centering 00 
the same axis, is what would be the 
stator of an induction motor. The 
squirrel-cage rotor is on the drive 
shaft. The speed of the rotor is the 
algebraic sum of the speeds of the a-c. 
and d.c. elements; that is, the d-. 
armature may be held stationary oF 
driven forward or backward to accom: 
plish any desired rotor speed. 

As earlier stated, No. 2 unit at State 
Line stands now as represent: ative of 
established modern practice in spite of 

[Continued on page 112] 
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compressed Air 


Operation 


Saves at Forging Hammers 


Substitution for Steam Reduces Oper- 
ating Costs and Eliminates Boiler 
Plant on the Customer’s Premises— 


Diversity Holds Down Demand Charge 


By J. W. O’NAN 


Industrial Electric Sales Department, 
Duquesne Light Company, Pittsburgh 


UBSTITUTION of compressed 

air for steam on the forging ham- 

mers of the Vulcan Crucible 
Steel Company, Aliquippa, Pa., has 
not only made substantial savings but 
has completely eliminated the boiler 
plant with its attendant care and 
supervision. 

The Vulcan Crucible Steel Com- 
pany manufactures high-grade tool and 
alloy steel in the electric arc furnace. 
Molten metal from the electric fur- 
nace is poured into ingots, after which 
it is reheated and worked under forg- 
ing hammers to impart certain de- 
sirable qualities to the steel and to 
form it into billets and other usable 
shapes. For this work the company 
uses one 8,000-Ib., one 5,000-Ib., one 
2,500-lb. and one 1,000-lb. hammer. 
There is also a 750-lb. hammer for 
occasional general blacksmithing work. 

Before the electric compressors were 
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Chart showing free air per hour at 
Various load factors applicable up to 
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installed steam for operat- 
ing the hammers was sup- 
plied by three 300-hp. 
stoker-fired water tube 
boilers, two of the boilers 
being in regular operation 
and the third serving as a 
spare. Steam was also 
used to operate a 500-cu. 
ft. air compressor and to 
supply a certain amount 
of building heat in the 
winter time. Although 
the boiler plant was in 
good condition and was 
efficiently operated, the 
unit cost of steam was 
quite high, due to the 
large standby losses occa- 
sioned by the forging shop 
not normally operating 24 
hours a day, the naturally erratic oper- 
ations of the hammers and the small 
use of steam for other purposes. 

A survey was made by the Duquesne 
Light Company in co-operation with 
the steel company to determine the 
relative costs of steam and compressed 
air. To estimate the quantity of air re- 
quired by the forge shop, the load 
factor or ratio of the time each ham- 
mer was actually working to the time 
it was under steam was determined by 
a stop watch. This information ap- 
plied to a family of curves (see 
accompanying illustration), first pub- 
lished in the August, 1926, issue of 





The 8,000-lb. hammer at Vulcan Crucible Steel Com- 


pany, operated by compressed air 


Stahl Eissen, indicated that 172,350 
cu.ft. of free air per hour would be 
required to cperate the hammers. 

To obtain the quantity of air re- 
quired by the plant and the forging 
shop, it was recommended that at 
least two air compressors having a 
displacement of 2,195 cu.ft. be in- 
stalled with the proper piping and re- 
ceiver capacity. It was calculated 
from the hourly air consumption and 
the number of hours that the hammers 
normally operated that the plant power 
demand would be increased 467 kva. 
and the current consumption 75,100 
kw.-hr. per month. 
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Compressor equipment consists of two 2,800-cu.ft. displacement Ingersoll-Rand 
compressors driven by 600-hp., 164-r.p.m., 440-volt motors 


On the basis of this estimated de- 
mand and consumption it was calcu- 
lated the plant’s electric bill would be 
increased $824.88 per month. Con- 
sidering other costs, such as main- 
tenance, attendance and heating the 
shop with gas-fired unit heaters, a 
saving in operating cost large enough 
to justify the change to compressed 
air was indicated. 

Due primarily to the saving in op- 
erating cost and the elimination of the 
boiler plant, the Vulcan Crucible Steel 
Company decided to make the change 


to compressed air. Accordingly, two 


2,800-cu.ft. displacement 
Rand compressors, 
power factor, 600-hp. (the motors 
are oversized), 164-r.p.m., 440-volt 
motors were installed Sixteen-inch 
pipe was installed between the com- 
pressor and a 600-cu.ft. air receiver 
just outside the compressor house. 
This receiver was connected through 
approximately 90 ft. of 12-in. under- 
ground pipe to a similar receiver 
located just outside the forging shop, 
which in turn was connected to the 
former steam header that supplies the 
hammers. All the 


Ingersoll- 
driven by unity 


hammers were 



































thoroughly reconditioned by installing 
new cylinders and valves. All steam 
lines which were used for compressed 
air were thoroughly inspected and 
tested to make sure there were no 
leaks. Lubricators, in which a mix. 
ture of glycerine and oil is used, were 
installed on the air lines to each ham- 
mer. 

At the time this article is written 
the forging hammers have been oper. 
ating very satisfactorily on com- 
pressed air for about six months. 
Meters installed on the compressor 
circuit show that the maximum fifteen- 
minute integrated demand is 600 kw. 
and the monthly current consumption 
77,200 kw.-hr. watt-hours. 


Diversity benefits demand 


There is considerable diversity be- 
tween the demands for the rest of the 
plant and that of the air compressors, 
so that the billing demand is not in- 
creased to the full extent of the de- 
mand of the compressors. The actual 
increase, as nearly as could be deter- 
mined by taking the difference between 
the average demand for the twelve 
months prior to the installation of the 
compressors and the first three months 
after the compressors were put into 
operation, was 480 kva. On the basis 
of this demand and 77,200 kw.-hr., the 
monthly power bill has been increased 
approximately $846.84 by the opera- 
tion of the forging hammers on com- 
pressed air, which is rather close to 
the original estimate. 

The Vulcan management is _ well 
pleased with the installation in every 
way and feels that the savings and con- 
venience forecast in the survey are be- 
ing fully realized. 




























































































































































































Fifteen-minute integrated demand chart showing typical daily operation of the air compressors supplying air to forge shop. 
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Chart constant is 800 
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Putting Sleet Thawing 


on a Routine Basis 


Scheduling Operations for Cycle Continuity 
Regardless of Communication Status—Safety 


Procedure Guards the Personnel and Service 


LEET has been declared Enemy dahcecaiianibiat 

No. 1 to service continuity on | 

not a few transmission systems, } 
but during the past few years great Ain 
progress has been made in controlling 
its powers for evil doing. The New 
England System Operators group re- 
cently devoted an entire meeting to the 
discussion of current practice in thaw- 
ing sleet off conductors and clearly 
demonstrated that the technique of 
this work is highly flexible, reliable 
and safe as a result of thorough study 
by operating engineers. 


Millbury 


Pautucket 


L12 66kv 


}Kil 


Bus siole 
disconnects 


Local condi- 
tions of line, substation and generat- 
ing station layout vary remarkably 
even in a single region, but this makes 
little difference to the power system 
engineer who attacks the problem in 
the light of present-day knowledge. 
Procedure has now developed to a 
point where it may be utilized as an 

established routine in contrast to the ‘ig. 1—Method of thawing 66-kv. circuits between Millbury, Uxbridge and 
highly experimental treatment of sleet 
thawing in the earlier days necessary 


Or/ . 
circu't Bu > 
breaker. 


| Discor f Oi circuit 


necting breaker 
switch closed 
open 

D 


Discon- 
necting 


/hawinlg 
ables 


Uxbridge 


() Generator Thawing between Uxbridge 
ann and Millbury on Link Ki 
Oil circurt ) Exciter 
breaker 

switch open 

closed 





Woonsocket-Pawtucket area 


With thawing schedule starting at 3:55 o’clock, Fig. 1, the procedure is as follows: 


to its pi saiillice 3:55 Uxbridge opens K-11 line breaker and the bus side disconnects. The sleet-thawing 
ce pioneering. cables are attached between the bus side disconnects and the breaker. At the same 
Through the courtesv of the several time Millbury opens K-11 line breaker, the bus side disconnects and attaches the 


‘iti r - short circuit. Pawtucket and Woonsocket also open the K-11 line breakers at 
utilities represented at the New Eng- substations and the bus side disconnects. Five minutes allowed. 

. ~ - ss 7 r “aod ; ry . 2S a j » ake . 2eTi , » j se Ss *j "ni » i » 

land meeting. ELECTRICAL WorRLD pre- 4 06 Millbury closes K-11 line’ bre ike ¥, connecting the imposed | short circuit to the line, 

5 ‘ if the line is dead. Uxbridge first energizes the line with its generator held down to 

sents the following review of sleet a low voltage, and builds up until a line current of 350 amp. is reached. This 


. : Panne ok set-up continues for 45 minutes, and sleet thawing is generally visible within two or 
thawing from the point of view of three minutes of attaining full current. 
establishing it as a routine operation, 4:45 Uxbridge backs down to zero current and opens K-11 line breaker. 


SS | ° ‘ K-11 breaker and removes the short circuit. Five minutes allowed. 
supp emented by information ob- 4:50 Pawtucket attaches the short circuit to the K-11 line. 

ae . 4-55 "awtucket closes K See iio a shoul » time 
tained in the field. Practices are from he Pawtucket closes K-11 line, tying the short circuit to the line. 
the systems of New England Power, 


these 


Millbury opens 


Uxbridge closes K-11 breaker, again builds up the desired current and holds it for 45 


»p- 


937 





minutes. Thawing proceeds actively. 

i : 5:45 Uxbridge backs down to zero current, opens K-11 line, removes the sleet thaw cables 
Western Massachusetts. Montaup and closes the bus disconnects. Pawtucket opens K-11 line, removes the short circuit 
Electric and Central Hudson com- . and closes the bus disconnects. Millbury and Woonsocket close K-11 line bus disconnects. 

‘3 6:00 Uxbridge energizes K-11 line at normal voltage. Millbury, Woonsocket and Pawtucket 
panies, close K-11 line in synchronism and are again normal en both lines. 

TI T This procedure thawed K-11 line between Millbury, Urbridge, Woonsocket, Pawtucket 

1e New “nel: Io : Sys ‘ J bury, rbridge, p0nsocket, v 
Bae England I ; — Sy stem and restored it to normal service without a word of contact between stations. 
transmission lines are considered in 6:05 


two groups. One, comprising the 
Various 110-kv. and 220-kv. lines built 
during recent years, has been designed 
to withstand a heavy accumulation of 


sleet. During severe sleet conditions 
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Line L-12 is similarly taken out of service and run througm a corresponding schedule. 
This schedule continues until the end of the storm. 


system operators may depend on these 
lines and turn major attention to the 
second group, which comprises the 
original 66-kv. lines of the system. 


These latter were among the first 
high-tension lines built in New Eng- 
land, and while they still form the 
nucleus of the system, experience has 
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Fig. 2—Dummy board for sleet-thawing instruction on New England Power system 


This board is set up and plugged with vari-colored pins to represent the actual position of all apparatus. 
at all the stations on the schedule meet and with the diagram board follow through the thawing schedule. 
loops are used to represent the thawing cables. 
follow through exactly as in thawing. 


Operators 
String 


All conditions possible to realize are set up and the operators 
The arrows indicating the relay positions are specially useful, 


as certain of 


these must be open during thawing to prevent false operation of breakers. 


proved that they lack the necessary 
factor of safety to withstand a heavy 
deposit of sleet. Beginning in 1915 
with thawing applied to two 66-kv. 
lines running over Florida Mountain 

Adams, Mass., schedules have been 
extended until practically all the 
66-kv. lines of the system may be 
thawed on routine procedure. At 
present there are eight separate and 
distinct schedules covering about 443 
miles of 66-kv. line, about 24 miles 
of 22-kv. and 21 miles of 13-kv. line, 
involving some 25 substations. 

The schedules differ according to 
the regional system layouts and avail- 
able means for thawing, but in the 
main rest upon the same fundamental 
principles. 

The first thawing (in the Berkshire 
area) was done by banking several 
transformers as boosters to raise the 
voltage sufficiently to load the line to 
the proper current. Next, the exist- 
ing power transformers were con- 
nected as boosters by switching ar- 
rangements, eliminating special thaw- 
ing equipment and speeding up oper- 
ations. Then, with the installation of 
a third 25-cycle motor-generator set 
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at New England Power’s No. 5 hydro 
plant (supplying the Hoosac Tunnel 
railroad _ electrification), capacity 
enough was available to carry the 25- 
cycle load and still use this type of 
equipment for thawing between 


Adams and No. 4 plant at Shelburne 


Falls, Mass. This same method, 
general, has been utilized by connect- 
ing a  12,500-kva. steam _ turbo- 
generator at the Uxbridge station to 
thaw the 66-kv. Millbury-Pawtucket 
lines. At Millbury (the load-dis- 


patching headquarters of the New 
England Power System), a 5,000-kw. 
60/25-cycle frequency changer set 
used to serve the Worcester Street 
Railway is available for occasional 
thawing purposes, since the railway 
utilizes both 60- and 25-cycle rotaries 
at its Worcester substation. This Mill- 
bury equipment has been used to thaw 
the 66-kv. lines between Millbury and 
Ware and also between Millbury and 
Pratt’s Junction. At Pratt’s the 13-kv. 
tertiary winding of a 17,000-kva., 110 
to 66-kv. auto-transformer has been 
used to thaw lines running between this 
point and Vernon station through 
Millbury. Special facilities have also 


been worked out to handle thawing of 
66-kv. lines in the Vernon-Lower 
Deerfield area, in the Greendale- 
Worcester-Rutland district and on the 
Eastern Massachusetts Electric Com- 
pany’s lines north of Boston. 

Sleet thawing schedules are drawn 
up to care for these activities, auto- 
matically, regardless of whether r 
not telephone communication is avail- 
able. Operations start and stop on 
scheduled time and all stations are 
obliged to adhere strictly to schedule. 
The time allowed for each operation 
is ample, the safety factor in this re- 
spect being at least 2. The entire 
schedule is based on synchronized 
time, each operator performing his 
step on schedule and within the re- 
quired time limit. All stations are 
provided with electrically wound, 
spring-driven clocks which are kept 
adjusted to within a few seconds of 
system time. Synchronous electric 
clocks are never used for this purpose, 
since a loss of power would disrupt 
the timekeeping which forms the basis 
of the schedule. 

To the men involved the most difii- 
cult part of a sleet thaw is the period 
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before the schedule goes into effect. 
Weather forecasts are received pre- 
dicting sleet conditions, and once the 
storm starts a series of continuous 
weather checks on all portions of the 
system is made, noting conditions and 
temperature. Weather raining, tem- 
perature 26 to 33 degrees, or, snowing, 
30 to 35 degrees, is critical, and a 
decision to thaw is made under these 
conditions if weather reports indicate 
a continued storm. 

Load schedules must be revised to 
permit the operation of that section 
of the system on one line while the 
other is being thawed. The thawing 
apparatus must be set up preparatory 
to the start of the schedule and key 
men must be notified of the decision 
to thaw so that additional men may 
be brought into the affected stations. 
No operator is permitted to carry on 
sleet-thawing operations while he is 


alone. The dispatcher is the key man 
in this preliminary work, and while 
preparations are being made he 
studies his schedule for a starting 


point. When preparations are com- 
plete and all men at their stations the 
man in charge of the thaw at each 
station is advised of the starting time. 
All station clocks are checked at this 
time and synchronized. The thaw is 
on. From this point the need for 
communication between stations ends 
and the full burden of responsibility 
falls upon the individual operators 
at the affected stations. Each station 
has a copy of the full schedule so 
that each operator knows the exact 
condition of the line at all stations. 


The routine of a typical thaw 
(Fig. 1) between Millbury, Uxbridge 


and the Woonsocket-Pawtucket area 
illustrates how effectively this work 
can be handled, with or without tele- 
phone communication between the 
operating centers named. The sleet 
thaw schedule allows for possible 
failures, such as the automatic opera- 
tion of the line being thawed or loss 
of load on the sleet-thawing machine. 
In case the sleet thaw machine loses 
its load for any reason, activities on 
this line cease until such time as the 
schedule calls for energizing the line 
at normal voltage. If the line cannot 
be made alive due to trouble, all sleet- 
thawing activities cease thereupon. 
In case the line, which is alive at 
66 kv. and is carrying the load, goes 
out on trouble, normal operating rules 
are followed and an attempt is made 
to energize it. If the line tests bad 
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sleet-thawing activities are stopped. 
This is done by Uxbridge backing 
down to 100 amp. line current; ten 
minutes after the automatic operation 
the station where the short is attached 
opens the line, clearing the short 
circuit. As soon as Uxbridge notes 
that the current has dropped to zero 
the operator there opens the line and 
removes the sleet-thawing cables. All 
stations then close the bus discon- 
nects and after five minutes Uxbridge 
energizes the line at normal voltage; 
the other stations come in and service 
is restored. 

On a schedule of this nature the 
need for a finely trained personnel is 
apparent. Once the thawing schedule 
is started the full burden of respon- 


sibility for its successful completion 
falls upon the individual operators at 
the connected stations. Only men 
familiar with the schedule and the 
duties required are permitted to as- 
sume these responsibilities. 

The second man called in to assist 
in carrying out the schedule is usually 
one of the regular station operators. 
For this reason the effort is made to 
insure that all men at each station are 
equally competent and able to take 
charge of this work. A dummy 
board (Fig. 2), about 40x60 in., is 
used at Millbury to instruct operators 
in handling the thawing equipment at 
that point. On some parts of the 


system Sunday practice runs are made 
following through in detail 


each fall, 


+ 





Fig. 3—Hooked switch stick used in removing ground cable from terminal of 
13-kw. breaker after sleet-thawing cable has been clamped to line terminal at 
rear bushing 
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Fig. 4—Sleet-thawing cable reels at Millbury 


Each phase is provided with a 60-ft. 
reel to the energy supply 


length run from the terminal clamp at the left of the 
terminal in the substation, 
the outdoor line circuit breaker terminal from which the line 


and a 160-ft. run from the clamp to 


take-off proceeds. 500,000-circ.- 


mil cables are used, one per phase. 
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Fig. 5—Attachment of sleet-thawing cables to line bushing terminals at Millbury 
is facilitated by V-clamps with ringed ends, readily handled by the three-pronged 
switch stick shown at the nearest bushing 


with the actual equipment precisely 
as in conditions. All safety 
rules and test regulations of the sys- 
tem are incorporated into the thaw- 
ing schedules, and it is believed that 
the fact that this switching is super- 
vised makes it even safer than routine 
operating switch movements. 

Without going into detail as to the 
routine followed in thawing the 66-kv. 
lines connecting the Vernon-Lower 
Deerfield area with Millbury. it may 
be noted that the handling of this 
transmission line network in this way 
involves the use of twelve synchro- 
nous machines located in four differ- 
ent generating stations, connected to 
a short-circuited line. In _ general. 
the plan is to thaw these lines from 
Vernon station with the aid of three 
plants in the Lower Deerfield as far 
as Ware, about 46 miles from Vernon. 
The generators at these plants used in 
sleet thawing are not connected to the 
system during the thaw, the load hav- 
ing been previously allocated to other 
stations. The third generator in the 
Deerfield plants is operated on a 
separate bus to carry the local load. 
At Vernon six generators are used for 
thawing, together with four trans- 
formers. 

Despite the number of plants and 
line layouts concerned in this area, 
the method of thawing this group of 
lines has been completely successful. 


storm 


Practice on Montaup system 


On the Montaup Electric Com- 
pany’s system a number of methods 
of sleet thawing have been utilized. 
Two which have been discontinued 
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may be cited first. The use of load 
current, very desirable when the con- 
tinuance of the load is assured, does, 
however, have the serious weakness 
that unforeseen conditions may inter- 
fere with it. On one occasion the 
lines were set up to melt to Fall 
River, Mass., with load current. The 
city has an underground distribution 
system, and no distribution trouble 
was expected. It was expected that 
the load would continue, but the mill 
managements decided to close up shop 
at midnight and let the workers go 
home because of a blizzard, and prac- 
tically all industrial load current 
was lost. The other discontinued 
method was to make a loop, using 
two generators, one with lagging and 
the other with leading current, keep- 
ing the lines in service and deliver- 
ing load at the same time. This fails 
if either unit is out of service for 
inspection or is critical to load con- 
ditions and has little advantage over 
more positive methods. 


To Worcester Street 


t Ratlwa ry 


Millbury Substation 
25~ 60~ 


Generafor.?# -Moftor 
Frequency 
changer 


To Pratts Sct 66 kv. 


; alisconnect 
Oi/ circuit 
breaker 


01! circuit breaker 
180" thawing inyarad 


cable, phase A 





Fig. 6—Connection scheme for using 
frequency changer set in sleet thawing 
at Millbury 





Under the established method *A” 
local stations pick up their loads and 
cut clear. One or series rings are 
formed of the 66-kv. transmission sys- 
tem, with the beginning and end of 
each ring located at Somerset station 
near Fall River. One end of each 
ring is short circuited and high volt- 
age applied to the other end. Volt. 
age and current are adjusted to suit 
storm conditions. The entire system, 
including the buses, is put on heat if 
the storm is general. If the storm is 
spotty the heat can be applied to one 
loop only, without interfering with 
load delivery to the rest of the system. 
Normally 350 amp. are used, which 
produces continuously 31.6 B.t.u. per 
hour per foot of conductor. This is 
by far the simplest and most effective 
schedule used. The current can be 
reduced if storm conditions improve. 
and again returned to normal if the 
weather becomes worse. If a station 
needs help on account of the failure 
of local supply it signals Somerset 
station by opening its ring. Full 
voltage is then built up on its circuit 
and service to it resumed. 


Lines alternated hourly 


The above schedule is used mainly 
on off-peak, covering about 60 per 
cent of the time, and as most bliz- 
zards occur at night it is the one most 
generally used. It terminates auto- 
matically at 6:30 the following week- 
day morning, or at the time a local 
station needs help. It is automatic- 
ally followed by Schedule “B,” which 
is a method of delivering loads on one 
line and melting the other by short- 
circuiting its receiving end and ap- 
plying low voltage at the Somerset 
end. The lines are alternated hourly 
and all switching is timed by Tele- 
chron clocks connected to potential 
transformers on every line. This 
schedule has the advantage of deliver- 
ing load to all points except Paw- 
tucket while sleet is being melted. It 
requires no generating capacity avail- 
able at Somerset, current usually be- 


ing obtained through transformers 
and interconnections with — other 
plants. It is normally used during 


heavy load periods. 

A third schedule, “C,” is similar 
to the foregoing “B” except that cur- 
rent for thawing is obtained by phase 
displacement and short circuit instead 
of by short circuit only. It is 
especially useful on a line having 4 
tap. Both line and tap, where exist- 

[Continued on page 1/4| 
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Mercury Lamps 


Shop Lighting 


Aid Forge 


MPROVEMENT in the lighting of 
the forge shop in the Chevrolet 
Motor Company at Muncie, Ind., 
appeared advisable recently when the 
shop was rearranged and a consider- 
able amount of new equipment was 
installed. Should the lighting im- 
provement be made by putting in 
more and larger Mazda lamps or 
should the new high-pressure mercury 
vapor lamps be used? 
A preliminary estimate of compara- 
tive costs was set up. somewhat thus: 


950-Watt 750-Waitt 
High-Intensity Mazda 
Mercury Lamps Lamps 


Lumens per lamp.. 16,000 14,550 
Total lumens (50 

lamps) sete 800,000 727,500 
Watts per lamp.... £50 750 
Kw. load (50 lamps) 22.5 37.5 
3,000 hours burning 

per year (kw.-hrs.) 67,500 112,500 


Average lamp life 
(hours) Gamtad 2 000 1,000 
tenewals per year.. 75 150 


The decision was to install the mer- 
cury lamps. How effective they are 


Aisle between rows of power hammers 


This shows one-half the building. The cen 
ter of the five rows of lights is above the 
row of machines on the right and does not 
appear in the picture except by its lighting 
effect. 
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Light on the work where needed 


is shown by the accompanying night 
pictures of the forge shop. The shop 
has a floor area of 20,000 sq.-ft.. 
200 ft. long and 100 wide. The lamps, 
50 of them, are hung 30 ft. above the 
floor on 20-ft. centers. They are rated 
at 450 watts each. 

The average working plane light 
intensity is 13.6 ft.-candles, and on 


a typical work surface, such as the 
rather shadowed bottom die of a 
power hammer, the lighting intensity 
is about 9 ft.-candles. 


At the charging ends of the heat-treat- 
ing furnaces 


This picture was taken in the other half 
of the building. Some of the lamps at the 
end of the bay were not lighted, yet furnace 
details are clearly visible. 
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Air-Conditioning Loads 
That Improve Load Factor 


By ANSON D. MARSTON 


Industrial Engineer Kansas City Power & Light Company, Kansas City, Mo. 


ODAY in practically every large 
utility the air-conditioning di- 
vision is haunted by night- 
mares. Through these nightmares 
stalks an ogre labeled “Load Factor.” 

This is a natural state of affairs 
when the load characteristics of air 
conditioning are considered. As the 
result of decades of promotional effort 
the summer load of many systems has 
been built up to a point where it 
approximates the winter load in mag- 
nitude. When an executive sees this 
newcomer, air conditioning, threaten- 
ing to build up a large summer peak 
he cannot be blamed for tearing his 
hair. 

Estimates of the annual load factor 
of air-conditioning plants range from 
5 to 30 per cent and depend, of course, 
on the locality served. Recent studies 
made in Kansas City indicate that the 
annual consumption of all summer 
air-conditioning equipment on the sys- 
tem should average about 689 kw.-hr. 
per horsepower connected. On the 


Maximum Demand-kw. 


Fig. 1—Typical midsummer daily load curve for theater 
with storage refrigeration 


Power load shown consists of a 30-hp. compressor operating from 
11 p.m. to 2:30 p.m. the next day and a 10-hp. fan and 5-hp. cold 


. 


water pump which operates between 6 and 6:30 p.m. Load factor 


27 per cent, 15 per cent formerly. 
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Anson D. Marston 


basis of 85 per cent motor efficiency 
this means an annual load factor of 
9 per cent. The inclusion of fans and 
other equipment used the year ’round 
would raise this to about 12 per cent 


—much too low to be satisfactory. 


Under these circumstances—and this 


ui 


Maximum Demand-Kw. 
o 


uo 


0 


is no isolated case—it is imperative 
that some way be found to improve 
this load factor. Motors which run 
few hours a year, yet operate dur- 
ing peak periods, are expensive to 
serve, and this makes for high rates. 

In casting about for ways and 
means to make air-conditioning motors 
operate more hours per year one 
method, already in use in a number 
of neighborhood theaters and one 
large department store in Kansas City, 
appears to give satisfactory results. 
This method is the use of refrigera- 
tion stored during off-peak hours for 
use when needed. 

During the years 1926 to 1934 six 
neighborhood theaters in Kansas City 
and a number of installations in sur- 
rounding territory were equipped with 
storage equipment by the Betz Air 
Conditioning Corporation of Kansas 
City. These installations were made 
on the initiative of the Betz Corpora- 
tion and were sold to the customers 
on the basis of economical operation. 


Bsoepgenteensvsess FC RSs STS 
A.M M A.M PRM 


; P. 
Saturday 





Sunday 


Fig. 2—Typical load curve for theater over midsummer 


week-end with storage refrigeration 
Longer operation of compressor on Saturday afternoon increases 
storage needed for Sunday matinee. Compressor is shut down ° 
Sunday afternoon and fan is started to cool the theater. ‘Space 


available for storage tank was limited. 
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All of them use ammonia as the re- 
frigerant, although it is possible to 
use “Freon.” In 1936 a noteworthy 
“storage” installation was made for 
the downtown Kresge store by the 
Carrier Corporation. 


Typical theater installations 


These neighborhood theaters using 
refrigeration storage have seating 
capacities of from 1,000 to 1,450 and 
are located in outlying residence and 
commercial areas. Usually they give 
two shows daily, in the evening, with 
a matinée on Sunday afternoon. As 
the two shows take only four hours 
per day, it is apparent that conditions 
are particularly favorable for this 
type of equipment. 

One typical installation was made 
in 1935. The theater, housed in a 
building 50x125 ft. has a seating 
capacity of 1,000 and is located in a 
district formerly residential and apart- 
ment, but into which business is in- 
truding. Prior to the installation the 
electrical load consisted of 14 kw. 
demand in power (connected load 
33.5 hp.) and 8.15 kw. demand in 
lights (connected load 15,100 watts). 
The total annual consumption was 
15,400 kw.-hr., giving a load factor 
of 15 per cent. 

The air-conditioning equipment con- 
sists of one 30-hp., 20-ton ammonia 
compressor with belt-driven circulat- 
ing water pump, one 5-hp. cold water 
pump and one 10-hp. circulating fan. 
The storage tank is 12x8 ft., 8 in. 
x 7 ft., built of steel with 4-in. cork 
insulation. The air washer and fan 
are located on top of the tank and the 
cooling tower is on the roof. 

Fig. 1 shows the load curve on a 
typical mid-summer weekday. The 
compressor is started after the show 
closes at 11 p. m. and runs _ until 
about 2 or 3 p. m. the next day, by 
which time the water in the tank is 
down to 32 deg. F. and some ice has 
frozen on the pipe coils. The fan 
and cold water pump are started be- 
tween 6 and 6:30 p. m. to precool 
the theater in readiness for the show 
which starts at 7 p. m. 

Fig. 2 shows the operation on a 
typical midsummer weekend. On 
Saturday afternoon the compressor is 
tun later than usual, increasing the 
storase in readiness for the Sunday 
matinée. On Sunday afternoon the 
Compressor is shut down and the fan 
started in time to cool the theater for 
the matinée performance. In_ this 
particular theater the space available 
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Fig. 3—One arrangement of air-conditioning equipment using storage. Storage 
tank appears behind the multi-pass shell and tube condenser 
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Fig. 4—In a second arrangement storage tank is shown in center background 


with air washer above. 


for the storage tank was limited; hence 
the longer operation on Saturdays. 
Where sufficient space is available it 
is easy to store sufficient refrigeration 
to carry through these matinée 
periods. 


Load factor improved 12 per cent 


During the year 1936 this theater 
operated with a billing demand of 
25 kw. (combined power and light 
billing), an energy consumption of 
59,420 kw.-hr. and a load factor of 
27.2 per cent—compared to 15 per 
cent formerly maintained. 

A better understanding of the bene- 
ficial effects of stored refrigeration on 


Door provides for inspection of humidifier 


the load factor of this theater can 
be obtained by comparison with a 
similar theater having a conventional 
system. This theater, with a seating 
capacity of 1,023, serves a slightly 
better class of community and oper- 
ates longer hours. Its air-conditioning 
equipment consists of a 60-ton, 75-hp. 
compressor, with the normal amount 
of auxiliaries. Naturally, since there 
is no storage capacity available, this 
entire refrigeration load comes on top 
of that for lighting and general power. 

During the year 1936 this theater 
had a maximum demand of 82 kw. 
(combined power and light billing), 
an energy consumption of 102,680 
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Fig. 5—Piping employed with storage tank installation 


kw.-hr. and a load factor of only 
14.7 per cent. 

The arrangement of the equipment 
in a typical theater of this type using 
storage is shown in Fig. 3. The stor- 
age tank is located behind the multi- 
pass shell and tube condenser in the 
foreground. Pumps for chilled water 
and condensing water are shown at the 
left and compressor at the right. 
Drive pulley for fan shows in back- 
ground at extreme left. 

Another arrangement of equipment 
is shown in Fig. 4. In this theater 
the storage tank is in center back- 
ground, with air washer above. (Note 
inspection door to dehumidifier at top 
of picture.) 

Fig. 5 shows a typical piping dia- 
gram for an installation of this type. 
The only important difference from 
the normal indirect system is the stor- 
age tank. In this tank are located 
coils of pipe in which the refrigerant 
is expanded directly. 
trolled by thermostatic expansion 
valves. The chilled water can be 
used either in washers or in fin-type 
coils for cooling and dehumidifying 
the air. 

It is possible to return the water to 
the tank with a minimum amount of 
turbulence, giving a stratification that 
will permit fuller use of stored re- 
frigeration. 


These are con- 


Department store installation 


The Kresge store installation made 
in 1936 by Carrier is particularly 
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deserving of mention. This store oc- 
cupies basement, first and second 
floors, with a total area of 52,500 
sq.ft. and volume of 615,000 cu-ft. 
Part of the basement is occupied by 
a 200-seat restaurant opening at 7:30 
a. m.; balance of store is open from 
9am. to 6 p. m. 

This store is cooled by a 225-ton, 
250-hp. centrifugal compressor using 
Carrene No. 2 (Freon — 11). Brine 
is used as the heat exchange medium 
in the chilled water tank. Storage 
tank is of concrete, 40x40x13 ft.. 
with 4-in. cork insulation waterproofed 
with asphalted felt. Brine is circu- 
lated through 21,000 linear feet of 
13-in. steel pipe. 

This compressor is started after the 
store closes at 6 p. m. and runs until 
opening time next morning. There is 
some increment demand for air con- 
ditioning because show-window lights 
are run till 12 p. m. The annual load 
factor for this incremental demand is 
93 per cent. During the summer 
months the load factor for the total 
load is in the neighborhood of 75 
per cent. 

Tests made with recording meters 
during the record-breaking heat of 
1936 show that there is ample capacity 
to control both temperature and 
humidity, even in late afternoon. 

Another variation of the storage 
principle is shown in a_ five-story 
building in Kansas City, Kan. In this 
building, occupied by one floor of 
shops and four of offices, the com- 





pressor is designed to run about 
twenty hours a day, with the storage 
tank caring for the wide variations in 
cooling requirements as various shops 
and offices open and close. 

From the standpoint of the utility 
these installations offer a great deal 
of promise. Through their use it is 
possible greatly to improve the load- 
factor characteristics of air-condition- 
ing customers, with consequent benefit 
to utility load curves. 

From the standpoint of the cus- 
tomer, the benefits depend largely on 
the rate characteristics. Where the 
rate includes a substantial demand 
charge, as is the case in Kansas City, 
the saving can be very considerable. 
Usually the first cost will be at least 
as high for storage as for conven- 
tional equipment. 


Limitations of system 


The storage principle can be used 
in a number of ways; however, cer- 
tain requirements must be met before 
it will prove feasible. 

In the first place, usually the elec- 
trical rates available must be of a 
type giving the customer credit for 
improved load factor. The total en- 
ergy consumption will be increased 
somewhat where stored refrigeration 
is used, because of the necessity for 
operating with lower suction tempera- 
tures on the compressor. The exact 
amount of this increase is not known, 
but probably in the average case it 
will be in the neighborhood of 10 to 
15 per cent. 

Normally where rates of the demand 
type are used this increase in energy 
consumption will be more than bal- 
anced by the reduced demand charges. 

Another necessity for satisfactory 
use of this principle is the availability 
in the customer’s operation cycle of 
periods when refrigeration equipment 
can be operated to store refrigeration 
without affecting the demand charge. 
Thus a restaurant operating 24 hours 
daily will rarely be a good prospect 
for a storage type installation, unless 
it has heavy occupancy peaks of short 
duration. On the other hand, a 
church or a_ neighborhood theater 
should be an excellent prospect. 

One interesting variation was pro- 
posed recently for a two-story building 
in an outlying business district. This 
building was to be occupied by offices 
on the second floor and by stores and 
a restaurant on the first floor; the 
restaurant and a drug store and show- 

[Continued on page |18| 
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Customer Outage Losses 
Can Be Evaluated 


Studies of Types of Interruption Indicate 
Desirable Approach Toward Weighing Service 


and System Layouts in Engineering Balance 


Transmission 


HE value of trouble analysis as 
an aid toward closer control of 
distribution system design and 
operation is becoming more and more 
widely recognized in the electric power 
industry. In the ELEcTricAL WorLpD 
of October 23, 1937, page 46, the 
author showed how distribution eco- 
nomics gain through the investigation 
of troubles, illustrating the usefulness 
of certain statistical methods of ap- 
proach to the problem of safeguarding 
service and correcting weaknesses in 
design. We now may consider the 
economic aspects of interruptions as 
determined by their effect on the use 
the customer makes of the utility 
facilities. . 
Of the many and varied operating 
difficulties which, at times, beset the 
managements of utility companies, the 
most intolerable is the occasion of 
customer service interruption. How- 
ever, despite the seriousness with which 
outage is universally regarded, remark- 
ably little constructive theory has been 
developed toward helping to under- 
stand the nature of the losses incurred 
thereby. Even up to the present the 
prevailing attitude is that outage is 
something to be avoided at almost any 
cost or inconvenience, and as some- 
thing to be considered in a vague gen- 
eral way at the time of making deci- 
sions regarding new designs or plant 
improvement, but not as anything 
which is capable of being cataloged 
and reduced to concrete dimensions 
for specific inclusion in practical eco- 
nomic studies. 
There is no doubt that a very con- 
siderable service to power economics 
could be performed if this most im- 
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and Distribution Department, 


portant and elusive factor could be re- 
duced to tangible terms. 

In the technical discussions by util- 
ity operators several concepts of out- 
age have been advanced from time to 
time, among which are the ideas that 
the seriousness of outage varies with 
kva. hours of load affected and with 
the frequency of the interruptions; 
that the loss of revenue is insignificant 
in comparison with resulting loss of 
customer good will, and that outage 
loss exceeds repair costs. The writer 
has attempted, in the following, to 
resolve these various fragments of 
thought into a coherent though ele- 
mentary philosophy. 


Measuring outage 


The immediate reason why utility 
managements strive to avoid service in- 
terruption is to avoid the consequent 
loss of good will by the affected custom- 
ers. This loss is manifested against 
the power company through such re- 
actions as: 

Unwillingness of customers to adopt cer- 
tain electrically operated appliances in pref- 
erence to competitive devices. 

Rejection of electric service in favor of 
competitive service. 

Sympathy of public toward adverse rate 
proposals and other political activities. 


Encouragement of others in the above di- 
rections. 

Demands upon time of company employees 
to handle complaints. 

Cost of various public relations activities. 


The reactions are, of course, adverse 
in varying degrees, and all possible 
means must be found to keep them to 
a minimum. An analysis of this list, 
with a view toward gaining an im- 
proved understanding of outage, might 
be expected to yield some valuable re- 


Boston Edison Company 


sults. It might be shown that the listed 
factors are determined chiefly by the 
amount of load affected and the fre- 
quency of the interruptions. However, 
these items are only the symptoms of 
the disease, not the cause. Fundamen- 
tally, the difficulty lies in the economic 
losses sustained by the electric custom- 
ers, which losses motivate the customers 
to the above reactions. 


Tangible economics superior to 

intangible psychology 

It will be assumed that the economic 
aspects of electric service outage should 
be the point of departure in all ration- 
alizations of this subject. No defense 
of this premise will be made other than 
the generalization that it is in the inter- 
est of society as a whole to perform 
all useful services with the least over- 
all expenditure of effort. Applied to 
the function of generating, distributing 
and using electric energy, it means 
simply that the over-all cost of this 
function should be kept to a minimum. 
Having in mind the concept that elec- 
tric service outage should be measured 
in terms of economic loss to the af- 
fected customers, and that this loss is 
one of the costs incident to the use of 
electricity, a way emerges to evaluate 
outages on a useful basis. 

Discarding the manifestations of 
loss of good will as any measure of 
outage, let us substitute, therefore, the 
economic losses incurred by outage, as 
follows: Loss of industrial produc- 
tion; destruction of factory equip- 
ment, stocks or materials; business 
delays; loss of human comfort; acci- 
dents, and mortalities due to failure 
of lights in homes, hospitals, etc. 
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Such economic losses as these are 


probably determined by the following 
factors: 


— 


. Amount of load affected. 

(a) Time of day of interruption. 

- Duration of interruption. 

. Nature of use. 

. Regional location. 

. State of business conditions. 

It is noteworthy that frequency of 
outage does not appear in this list. 
The common idea that the seriousness 
of outage is influenced by frequency 
can be immediately recognized as a 
fiction when it is considered that the 
economic loss due to several outages 
is identical, whether they occur within 
a few days of each other or 
several years apart, or, stated 
in another way, the loss oc- 
casioned by any outage is 
quite unaffected by the prox- 
imity in time of any other 
outage, despite the fact that 
the customer reaction may be 
considerably more energetic. 

Referring to the above fac- 
tors, it seems clear that eco- 
nomic losses due to outage 
will probably average so as 
to vary in fairly direct 
proportion with items (1) 
amount of load affected and 
(2) duration of interruption, 
notwithstanding the fact that 
in isolated cases an excep- 
tionally large initial outage 
loss does not grow propor- 
tionately with time, and vice 
versa. The importance of 
(la) is held to be great 
only in so far as it governs the 
amount of load affected. Item (3). 
nature of use, of course varies greatly 
among individual customers. How- 
ever, if a relatively large number of 
diversified customer outages, including 
residential, commercial and industrial 
loads, are grouped together, the indi- 
vidual variations disappear, and na- 
ture of use can then be treated as a 
constant factor. Items (4) and (5) 
can be regarded as constant for the 
area served by any company over a 
given period of time. It follows that, 
provided a sufficient number of indi- 
vidual customer outages are grouped 
together, the economic cost of outage 
can be computed as being in fixed 
ratio to items (1) and (2), times a 
constant, which is fixed by items (3), 
(4) and (5). Since items (1) and 
(2) are measured by the total kilowatt- 
hours of energy interrupted, the con- 
clusion is reached that the outage loss 
suffered by a diversified group of cus- 
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tomers may be estimated as being in 
direct proportion to units consisting 
of their combined kilowatt-hour out- 


age. 


Monetary equivalents for kilowatt-hour 
outages 

It is but a step from this point to 
proceed to assign a monetary equival- 
ent to the kilowatt-hour outage loss. 
The possession of such an equivalent 
becomes a powerful tool to use in all 
economic studies in which customer 
service outage is a consideration, 
which means, in practically the entire 
scope of power system economics. 


Rate of Interruption, Minutes per Year 





Minimum total cost of supplying service attained 
when cost of supplying electricity is adjusted to 


economic loss because of service outages 


It may at first thought be argued 
that a determination of the monetary 
equivalent of such an abstract thing 
as service outage unreasonably 
speculative and that real money would 
never be spent on the basis of economic 
studies in which such a value was 
applied. It should be realized, how- 
ever, that each individual decision to 
spend money on plant has always in- 
cluded a definite consideration of serv- 
ice reliability, and therefore has car- 
ried a definite implication that the 
unit of service outage exceeds in value 
a specific amount of money. It is also 
self-evident that any systematic at- 
tempt to determine the money equiva- 
lent of outage can involve no greater 
uncertainty than that implied in the 
numerous individual past decisions in 
which this factor is weighted by per- 
sonal opinion only. 

By conducting a study to establish 
the value in question, the finding 
should represent a weighted and aver- 


is 


aged result of several determinations 
by a variety of methods, whereas the 
usual day-to-day decisions as now 
made, in which reliability is a factor, 
must of necessity assume widely devi- 
ating values. 

The proposition that it is possible 
to determine satisfactorily a monetary 
equivalent for outage rests, also, as 
we have seen above, wholly on the 
assumption that the value shall be used 
only where a diversified group of cus- 
tomers is concerned. It is recognized 
at the outset that only serious error 
could result from any attempt to esti- 
mate, on the basis of a standardized 
money equivalent, the loss 
due to an outage sustained 
by very few customers, or 
due to one or a series of out- 
ages to a single customer, 
because of the wide variation 
in nature of use. For this 
reason the use of an outage 
valuation is especially adapt- 
able to generating, transmis- 
sion and distribution system 
problems, because customers 
affected are relatively so nu- 


merous and so. diversified 
that their losses can be aver- 
aged, 


For practical purposes, in 
actual problems in connec- 
tion with power system de- 
sign, it is preferable to meas- 
ure transmission and primary 
circuit outages on the basis 
of connected distribution 
transformer kva.-hour capac- 
ity rather than actual kilowatt-hour 
load interrupted, but this introduces 
no difficulty, since for each power sys- 
tem there is usually an acceptably uni- 
form conversion ratio between these 
two figures. It is, therefore, concluded 
that the monetary loss due to service 
outage can be satisfactorily recorded 
for statistical use in units of connected 
transformer kva.-hours. 

The final step consists in determin- 
ing the actual dollar and cents loss 
imposed by the average kva.-hour of 
customer outage. In order to accom- 
plish this, a somewhat careful and de- 
tailed analysis can be made of each of 
the types of economic loss imposed by 
outage. Total industrial production in 
any area, for instance, divided by total 
industrial kilowatt-hours consumed in 
that area, yields the unit economic 
loss due to outage of industrial 
load. Similarly, it has been sug- 
gested that loss of comfort due to 
residential outage can be gaged as the 
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cost of residence use divided by the 
domestic load. In corresponding ways, 
fair estimates can be and actually have 
been made by some companies of the 
over-all economic value created by 
the consumption of a kilowatt-hour of 
electricity and, conversely, the eco- 
nomic loss resulting from failure to 
consume that kilowatt-hour. 

The value so determined may be 
checked in a number of ways, among 
which are the following: 


1. How much would the power company 
management be willing to spend annually in 
order to eliminate all outage. 

2. What rate of compensation would the 
individual customer think he should receive 
in order to consider interruptions of his 
own service immaterial. 

3. Working backward from past decisions 
in which expenditures were made to improve 
service. 

4. Direct estimate. 


Nowithstanding the somewhat theo- 
retical nature of this determination, a 
remarkably close agreement has been 
disclosed by comparison of the results 
between several companies which have 
estimated the outage equivalent by 
quite dissimilar methods. Whatever 
final value is arrived at by any com- 
pany is probably many times the 
revenue loss due to outage, and can 
be regarded as a universal “service 
standard” in the economic problems 
pertaining to all the electrical plants of 
that company. 


Use of the outage equivalent 


The correct solution to each indi- 
vidual problem in power system design 
is the one which results in the least 
over-all cost to the community. Some 
kinds of trouble, such as transmission 
cable failures, normally cause exten- 
sive plant damage, but slight customer 
outage. Other troubles, such as pole- 
type distribution tie switch failures, 
frequently cause large amounts of out- 


age through the interruption for many 
minutes of more than one entire pri- 
mary distribution circuit, to which the 
loss of the switch itself does not com- 
pare in seriousness. Being in possession 
of a factor for converting outage into 
equivalent dollars’ loss, we can, for 
practical purposes, say that the cost of 


any type of trouble is the sum of the 
following: 


1. Economic loss sustained by customers 
due to outage. 


2. Cost of locating and repairing trouble. 
3. Loss due to street disturbances, such as 
(a) Loss of public good-will. 
(b) Loss due to property damage and 
personal injury. 

The bulk of the trouble cost lies in 
the first two items, since serious street 
disturbances are relatively rare and do 
not enter appreciably into the broad 
economic picture. 

With the unit cost of outage estab- 
lished by the methods above outlined, 
the net cost of rendering electric serv- 
ice can be taken as the total cost of 
supplying electricity plus the total cost 
of troubles including loss due to serv- 
ice outage. In general, an inverse re- 
lationship applies between these costs 
for each type of apparatus or construc- 
tion method used, as shown in the ac- 
companying illustration. Following the 
curves from right to left, as the cost 
of furnishing electricity (curve 1) is 
increased through the use of improved 
designs and materials and the installa- 
tion of additional spare and protective 
equipment, service failures will de- 
crease and repair and outage costs 
(curve 2) will drop. The total cost of 
giving service (curve 3) is the sum of 
curves 1 and 2. Construction should 
be adopted which will operate at the 
indicated point of minimum total cost 
A. This can be accomplished by build- 
ing and operating the system at a cost 
represented by point B on curve l, 


which will then operate with a degree 
of service reliability resulting in 
troubles and outage costing C on curve 
2. In the past, with no figure available 
for the cost of service outage, it was 
only possible to guess at which point 
on curve | it was best to operate, ob- 
viously a vague and unsatisfactory 
procedure. 


Grading service 


From the relationship shown by 
these curves, it can be seen that it is 
ultimately as unjust to the customer to 
give too high a grade of service as to 
give too low a grade. When demand- 
ing improved service, some customers 
do not realize that the power company 
must act as custodian for them for a 
certain amount of their money, and 
that to yield to some requests for im- 
proved service would be definitely not 
in the best interest of the requesting 
parties. It should be remembered at 
such times that many customers are 
never heard from who would prefer 
a less perfect service provided that 
the cost of the service could thereby be 
lowered. 

The curves show in broad principle 
the fundamental application of the out- 
age equivalent to power system eco- 
nomics. It can be seen from these 
curves that the evaluation and use of a 
dollar and cents equivalent for the 
unit of customer service outage con- 
verts a hitherto intangible economic 
factor into a tangible one and affords 
a useful new device which enables the 
utility engineer to conduct a great 
variety of important economic studies 
with new accuracy. In so doing, the 
way is paved for the construction of 
power systems in which the various 
integral divisions are all designed, 
operated and maintained in reasonably 
sound economic balance. 


80,000,000 Users of Electricity 


| 


A 30 per cent of all consumers of electricity are in the 
United States, according to a tabulation by countries pub- 
lished by the Electrical Division, Bureau of Foreign and Domestic 
Commerce. 

A world-wide summary of the latest available figures, in the 
main for some year during the period from 1930-34, indicates 
a total outside of the United States of 56,600,000 customers of 
all classes. Adding the 24,800,000 in this country at the end 
of 1934 brings a grand total of 81,400,000. This is somewhat 
of an understatement because no statistics are given for Russia, 
Mexico and a number of countries of minor importance elec- 
trically. Of the total, domestic customers probably numbered 
about 67,000,000, the remainder being commercial and indus- 


trial. Domestic customers in the United States at the end of 
1934 numbered close to 20,500,000. 

Leading countries are Germany (1933) 11,473,727, Japan 
(1933) domestic 11,383,235, France (1933) 9,398,668, Italy 
(1932) 5,231,366, United Kingdom (1934) 5,200,000 estimated. 


These statistics, and many others relating to the use of elec- 
tricity in various parts of the world, electrical manufactures, 
appliances and exports, radio and the electric light and power 
industry of the United States, appear in the Second Annual 
Statistical Number of Electrical Foreign Trade Notes, also in 
No. 21 of "World Power Manual and Electrical Exporters’ Hand- 
book." The latter has been supplemented by No. 62 of the 
same series, now designated "World Electrical Markets.” 
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Fitting Control Equipment 
to Conveyor Machinery—Il 


UCCESSFUL conveyor opera- 
tion depends to a large extent 
not only upon the controls* 
employed with driving motors for 
starting and protection but also upon 
the related controls that insure flexible 
and convenient operation and provide 
proper co-ordination between  con- 
veyors and related production equip. 
ment. 

In many instances the ability to 
reverse the direction of travel of a 
conveyor adds greatly to the useful- 
ness of a conveyor system by increas- 
ing the number of jobs to which one 
can be applied. 

Reverse operation of conveyors may 
be obtained by the use of reversing 
starters of the various types, although, 
for sake of economy unless the revers- 
ing is quite frequent, it is entirely 
satisfactory to use a double-throw 
switch so as to change the main line 
connections for either clockwise or 
counter-clockwise rotation in connec- 
tion with any of the regular standard 


*See Part I, ELECTRICAL WORLD, October 
23, 1937, page 56. 


Fig. 5—Belt conveyor motor equipped 


with G. E. solenoid brake 
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By GEORGE H. HALL 


Consulting Engineer, Douglaston, N. Y. 


starters for single-direction rotation. 

In the equipment of some types of 
conveyors in which the material is 
raised vertically, or at a steep angle, 
provision is often necessary to prevent 
the loaded conveyor from slipping 
back in case of failvre of current or 
of the motor being stopped before the 
conveyor is emptied. This is accom- 
plished by the use of a spring set type 
of solenoid or magnetic brake on the 
motor shaft. The solenoid is connec- 
ted in series with the motor so that 
whenever current is on the motor the 
brake shoes are held clear of the brake 
disk and the motor is free to operate 
in normal manner. When the current 
fails, or is otherwise cut off from the 
motor, the de-energized solenoid per- 
mits the brake to “set” by virtue of the 
springs, which, under this condition, 
hold the brake shoes firmly against 
the disk and any reverse movement 
of the motor, and consequent backing 
down of the loaded conveyor is effec- 
tively prevented. 


A protective control device is fre- 


‘onveying Belt 





quently used in connection with belt 
conveyors to effect immediate stopping 
of the motor in case of breaking of 
the conveyor belt. Such conveyors are 
provided with a “take-up,” which is 
a roller over which the belt passes. 
This roller runs on a pair of rails and, 
by application of suitable weights, 
maintains the proper tension of the 
belt. 

Somewhere beyond the normal travel 
of this take-up, but in line with it, is 
placed a limit switch which is nor- 
mally closed and is connected in 
series with the holding circuit of the 
conveyor’s starter. Should the belt 
break the take-up at once slides back 
beyond its normal limit and comes in 
contact with the limit switch. This 
causes the limit switch to open, thus 
breaking the holding circuit of the 
starter and causing the motor to stop 
immediately. 


In the use of some types of con- 
veyors it is desirable to introduce a 
of selection in 
that of transportation. 


addition to 
Thus. a con- 


function 





Westinghouse 
Fig. 6—Brewery conveyor powere 
by generator and control 
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veyor may be handling two or more 
products, or sizes of products, and 
as these are brought along by the con- 
veyor some should be carried to the 
end of the conveyor, while others 
should be shunted into side recep- 
tacles or onto other conveyors. The 
actuation of the auxiliary devices for 
the accomplishment of this end is 
efficiently effected by the use of the 
photo-electric cell, popularly referred 
to as the electric eye. A typical ap- 
plication of such a cell is shown in 
Fig. 7a. 

The photo-electric cell is also used 
in connection with conveyors to count 
accurately all packages or other units 
as they pass a given point (Fig. 7b). 

The foregoing description of start- 
ing equipment applies to the operation 
of a single conveyor which is run in- 
dependently of any other conveyors. 
Frequently a number of conveyors are 
employed for co-operative operation 
and it is then necessary that inter- 
connection of the starters be provided 
so that the respective conveyors will 
be started in a desired sequence and 
that if, for any reason, one of the 
motors stops some or all of the other 
motors will automatically stop also. 


Interlocking with secondary conveyor 


If a conveyor is delivering material 
to a secondary conveyor, and the sec- 
ond conveyor should cease to function. 
the motor driving the first conveyor 
must also stop to avoid piling up of 
material on the conveyor which is not 
running. It is also frequently essen- 
tial that some of the machinery pro- 
ducing the material which the conveyor 
is handling should be stopped in case 
the conveyor ceases to operate. Also, 
if the machine is stopped, not only 
should the conveyor used to remove 
the machine’s product be stopped but 
the conveyor bringing the raw material 
to the machine must be stopped, as 
well, to prevent accumulation of raw 
material at the machine. Thus an en- 
tire series of machinery and conveyors 
may require interlocking, so that the 
operation of the entire system may be 
regulated as a unit. 

To accomplish this co-ordination 
motor starters are provided with auxili- 
ary contactors or relays so that the 
system may be started only by func- 
tioning of the first motor in the series, 
the starting of the others automatically 
following in the desired order. The 
holding coils of a series of starters 
may also be connected in series so 
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General Electric 


Fig. 7—Photocells count or distribute selectively 


(a) Selection—The product is carried in tote boxes which are of a uniform height but are 
provided with targets which stand at varying heights above the surface of the conveyor. 
When a box bearing a target of a fixed height cuts the light ray it operates a relay by which 
the motor driving the side conveyor is placed in operation and the box is drawn from the 
main conveyor as it passes across the pair of chains feeding the side conveyor. This opera- 
tion will continue, side shunting the boxes until one comes along which carfies a lower target 
which breaks the ray to a second cell. This causes the side motor to stop and the box is 
carried over the chains, along the main conveyor to the distribution head. Such combinations 
may be arranged to operate arms which sweep preselected units from the conveyor and allow 
others to pass. 

(b) Counting—The light source and the cell are placed at points on opposite sides of the 
conveyor so that each unit, as it passes this point, breaks the light ray, effecting the operation 


of an electric counter. 


that the de-energization of the coil of 
any one starter will break the holding 
circuit of all of the other starters and 
thus stop all motors of the system. 

A typical illustration of interlock- 
ing starter connection is found in Fig. 
9, which shows the connection of three 
motors operating in conjunction with 
a stone crusher. 

In cases where a number of motors 
are to be started or stopped simul- 
taneously with the starting of the lead 
motor a multi-circuit relay may often 
be employed to advantage. Closing of 
the auxiliary contactor on the main 
switch will then cause the energization 
of the relay magnet or solenoid, the 
plunger of which carries any desired 


number of circuit-closing and circuit- 
opening contactors by which the 
starters of the other motors are con- 
trolled, so that all motors in the system 
are started or stopped in the desired 
relation to the first, or leading, motor 
of the system. 

In large plants it is at times de- 
sirable to concentrate the entire con- 
trol of a large number of conveyors 
at a single point under the direction 
of a supervising operator. This is 
accomplished by a bench type switch- 
board which carries starting and stop- 
ping push buttons for each of the con- 
veyor motors, together with colored 
indicating lights showing which motors 

[Continued on page 120| 
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What IS Prudent ? 


OURTEEN YEARS ago, in the case of the South- 

western Bell Telephone against the Missouri Public 
Service Commission, Justice Brandeis declared in a 
separate opinion, in which he was joined by Justice 
Holmes, the measure of a compensatory rate to be “the 
annual cost, or charge, of capital prudently invested in 
the utility.” This viewpoint has been adopted by the 
Administration and last week was laid before the Su- 
preme Court by the Federal Power Commission in the 
appeal of the California Railroad Commission against 
the injunction obtained by the Pacific Gas & Electric 
Company. The injunction was issued on the grounds 
that the commission had declined to consider evidence 
on reproduction cost new. 

Judging from the newspaper reports and the writ- 
ings of columnists, there is a general lack of under- 
standing as to the background of this subject and the 
problems involved. Ordinarily this case would not 
have received so much press attention, but inasmuch as 
the President is reported to have pledged peace with 
the utility industry in return for the “prudent invest- 
ment” rate base, it becomes of great public concern, 
particularly as so much utility spending has been as- 
sured if and when the government would cease firing. 

To get the record straight, it should be stated that 
at no time—in Smythe versus Ames or any other case— 
has the Supreme Court held that value is equivalent to 
reproduction cost. What it did say, and reiterated in 
case after case right down to the present year, was 
(Smyth vs. Ames) : 

We hold, therefore, that the basis of all calculations as 
to the reasonableness of rates to be charged . . . must be the 
fair value of the property being used . . . for the convenience 
of the public. And in order to ascertdin that value, the original 
cost of construction, the amount expended in permanent improve- 
ment, the amount and market value of its bonds and stocks, the 
present as compared with the original cost of construction, the 
probable earning capacity of the property under particular 
rates prescribed by statute, and the sum required to meet oper- 
ating expenses, are all matters for consideration, and are to be 
given such weight as may be just and right in each case. 

Although the Supreme Court for thirty-nine years 
has held that all elements be considered in arriving at 
a rate base, the Administration is insisting on the 
Brandeis theory that prudent investment is the sole 
measure of value. And in so doing has permitted the 
erroneous implication to exist that for the purpose of 
exacting a higher rate the utilities have insisted 
that the reproduction cost is the determining meas- 
ure of value. The fact is that the utilities have ac- 
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cepted the oft-reiterated opinion of the Supreme Court 
that to arrive at a fair value all elements, including 
reproduction new, must be considered, and that to sub- 
stitute any other method that at the moment might give a 
lower valuation is not only confiscatory but gives rise 
to an instability of investment that will make low cost 
financing difficult and in the long run be detrimental 
to investor and consumer alike. 

While value cannot be determined by one method 
today and another tomorrow, obviously whatever 
method is used must, in the interests of all concerned, 
provide flexibility of return. On that score prudent 
investment is a tenable theory, provided it permits a 
meeting of minds. In fact, prudence has ever dictated 
the investment expenditures of utility operating com- 
panies. 

The President has asked for co-operation with the 
government and the utilities stand ready to give it, but 
in so doing there must be a mutual understanding of 
the meaning of the word prudent as applied to invest- 
ment in arriving at fair value if political direction is 
not to be substituted for the discretion of utility man- 
agement. 


Evaluation of Outage 


From Customer’s Angle 
ISTRIBUTION investment is destined for some 


time to be a dominant problem of utility eco- 
nomics, because no one can ignore the matter with 
loads refusing to do anything but grow. Assuring 
reliability of service is a factor that incurs costs over 
and above the basic physical elements. The great 
question is how much to expend to assure reliability. 
In short, how much would the customer feel willing 
to pay for quantity and how much more for quality 
if they should perchance be billed separately? 

What has made the decisions difficult is the 
evaluation of the various component costs incurred 
when the service is interrupted. To assume that the 
service is worth to the customer what he pays for it 
recognizes only a portion of the factors. This has 
been well demonstrated by W. B. Elmer in his two 
articles, the second of which appears in this issue, 
although for the present he omits an evaluation of 
that very intangible but equally valuable factor— 
namely, customer good will. 

As the technique of these evaluations develops 
the engineer will reach further into the intangibles 
to reduce them to measurement. When that happens 
good will also will be subjected to measurement, and 
it is quite possible that one way of determining its 
worth will be to determine what it costs to recover 
it once it has been lost. Before long the art of main- 
taining good public relations: will have advanced to 
the stage where it can be stated how much per cus- 
tomer it costs to win back any group of subcon- 
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sciously disaffected customers. It will not be sur- 
prising if that cost is far above the added outlay 
made to render the physical service so satisfying to 


the user as to induce consumption in volumes that 
will pay the utility to deliver that quality of service. 


But all this calls for most judicious balancing of 
money spent respectively for stations, substations, 
lines, transformers and protective equipment. The 
Elmer articles should focus attention on the factors 
we can now measure so that the chain will not waste 
strong links where weaker ones would do. Nor 
should the distribution engineers, in their com- 
placency, tolerate weak links that risk the geniality 
of relations with customers who were born reason- 
able, but have also been taught to expect good service. 


Stored Air Conditioning 
for Compensatory Loads 


QO THE utility company air-conditioning load 

has brought in its train a series of interesting 
operating problems. Five or six years ago, when all 
kinds of capacity were standing idle and unused, the 
air-conditioning loads were received with open arms. 
on the theory that any load was a welcome load if 
only it could be served from existing facilities. 

But, as was pointed out by the utility companies 
in the Air Conditioning Survey (ELECTRICAL WorLD, 
February 27, 1937) air-conditioning loads have be- 
come a mixed blessing during the past two years. 
The crux of the problem was the fact, that due to the 
relationship between demand _ responsibility and 
hours’ use characteristic of air-conditioning loads, the 
revenues were found to be non-compensatory to the 
utility companies. 

For example, utility studies developed the fact 
that a conventional air-conditioning load had a de- 
mand responsibility of 600 kw. and paid $21 per 
kilowatt-year of demand responsibility. The instal- 
lations embodying storage arrangements, however. 
had a demand responsibility of only 220 kw. and 
yielded more than $46 per kilowatt-year. 

In other words, if some practical and satisfactory 
way could be found to “store” air conditioning only 
one-third of the utility’s facilities would be needed 
and the revenue per kilowatt would be doubled. The 
lead would be vastly more desirable and one more 
impediment would be removed from the progress of 
air conditioning. 

These, briefly, are the reasons why in this issue 
we publish a record of the experiences in storage air 
conditioning of the Kansas City Power & Light Company. 
Applied to the solution of one of today’s operating 
problems, utility men may see in the Kansas City experi- 
ences a key which will open up more opportunities for 
air-conditioning loads which are compensatory. 
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Young Not in Sympathy 
With Federal Waste 


LEVEN YEARS ago Owen D. Young, chairman of 

the board of the General Electric Company, speak- 
ing before the National Electric Light Association, 
called for a “broader view in the public interest from 
the representatives of both the utilities and the public,” 
with respect to large rivers, requiring “development for 
several purposes such as navigation, irrigation and flood 
control, as well as for power.” 

“If power can be incidentally generated [by the 
government] from stored water,” he stated, “there can 
be no reason why that power should not go into and 
become a part of the power supply of the contiguous 
district within reach of economical transmission.” 

These eleven-year-old remarks of Mr. Young were 
used by Secretary of the Interior Ickes in an article 
in the New York Times Magazine for November 7 as 
evidence of the soundness of the government’s water- 
power program. 

Admittedly the development of large rivers for 
irrigation, navigation and flood control are essential 
government functions. Admittedly also it would be 
wasteful for the government not to take out of the 
water so stored the power incidental to the operation. 

Had the government stayed within these premises, 
as Mr. Ickes would have his readers believe it has, but 
which the facts prove it has not, there would have been 
none of the bitter, long-drawn-out wasteful legal battle 
on TVA and on PWA loans and grants to municipal- 
ities. Instead, the government has used flood control 
and navigation as a constitutional peg on which to hang 
an extensive water-power program. When a _ half- 
billion dollar development is undertaken, as with TVA, 
to provide for flood control and navigation, that the 
army engineers estimated would cost one-quarter as 
much, is power incidental? 

In making answer in the New York Times of a 
week ago Mr. Young pointed to the real question, and 
which Mr. Ickes had neglected to answer, namely, how 
is the government going to dispose of this power. If 
it is going to duplicate facilities already in existence, 
incidentally with Ickes subsidies, then, as Mr. Young 
points out, this “can mean nothing less than that either 
the taxpayers’ money is wasted or the investment in the 
lines already built is impaired, if not, indeed, destroyed.” 

This policy of destruction of established investment 
has frightened capital away from the utility business— 
capital that would have provided funds for a construc- 
tion program that would have greatly stimulated em- 
ployment and production in the durable goods indus- 
tries. Obviously, if for no other reason than that of 
self-interest, no electrical manufacturer, though he had 
momentarily benefited by the sale of equipment for 
New Deal projects, could ever make a statement that 
could in fairness be interpreted as being in accord with 
such a program of governmental waste. 
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New Deal Retreat 





Only Temporary 


By CARTER FIELD 


This noted journalist gives his per- 
sonal comments and interpretations on 
current happenings affecting the elec- 
trical industry. His background and his 
location at Washington make his 
thoughts informative and _ interesting 
even though all may not agree with him 


VERY shrewd old senator was 
A discussing the apparent “turn 
to the right” of the Adminis- 
tration, the determination of Congress 
to modify sharply, if not repeal, the 
tax on undistributed earnings and the 
capital gains taxes, the Morgenthau 
speech, the President’s determination 
to balance the budget, etc. 

“The present business recession may 
have saved the capitalistic system in 
the United States,” he said. “Had 
there been the slow but steady im- 
provement of conditions ,which had 
been going on since 1933, and which 
Roosevelt wanted to continue, there is 
little doubt in my mind that Roosevelt 
himself would have taken a third nom- 
ination and would have been over- 
whelmingly re-elected. No  opposi- 
tion party could have got to first base 
against the question, so effective last 
year: ‘Aren’t you better off than you 
were four years ago?’ Only next 
time it would have been ‘eight years 
ago!” 

“Make no mistake about it. Roose- 
velt doesn’t want to turn to the right. 
He wants to keep on going left. And 
he will turn to the left again as soon 
as he dares. But the business trou- 
bles bumped the New Deal through 
one of the most obvious chinks in its 
armour. It wiped out any politically 
defendable argument that the New 
Deal would end booms and depres- 
sion, make saving for a rainy day un- 
necessary—that of itself it 
bring permanent prosperity. 

“Mind—I say ‘politically defend- 
able. A_ perfectly sound argument 


would 
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is being made by some of my New 
Deal friends. They say that of course 
the trouble is the planned economy 
is not yet in complete operation. In 
fact, they blame the present recession 
on too high prices in steel, concrete 
and certain other commodities, and in- 
sist that if the New Deal program had 
been completed the Administration 
would have been able to control these 
prices and there would have been no 
recession. 

“But while that point can be de- 
bated by intellectuals till the cows 
come home, it cannot be defended on 
the stump—successfully. Too many 
people vote the state of their pocket- 
books without paying attention to any 
arguments whatever. And the New 
Dealers know it. Hence the evil day 
has been at least postponed.” 


Effects may be far reaching 


From the standpoint of the electric 
industry it is impossible to exagger- 
ate the possible importance of what 
may result from this business reces- 
sion. Let’s look at a few of them. 

First—The President himself deter- 
mines and announces publicly that the 
budget must be balanced. Part of this 
will be discontinuance of loans and 
grants to subsidize local government- 
ally owned electric distribution sys- 
tems. It means a decided brake on 
the extent of appropriations for the 
7 additional TVAs. This, in turn, 
means beyond doubt that any legisla- 
tion passed on that line this winter 
will not put the government definitely 
in the power business. 

Second—The President, _ terribly 
concerned over the slowing down of 
business, finds that one important 
phase of it is the fact that the utili- 
ties, frightened by governmental poli- 
cies, have not been spending huge 
sums for betterments, expansions and 
replacements. In fact, as already 





© Harris & Ewing 


pointed out in ExLectricaL Wor -p. 
the President may have been a little 
oversold on this, because SEC officials 
told him that the utilities would have 
spent a billion dollars in each of the 
last three years if it had not been 
for governmental policies. 

At first the President was very in- 
dignant about this. Had it not been 
for the business recession worrying 
him so greatly, or more accurately if 
he had not been so desperately anxious 
to coax business into a revival, this 
anger might have taken a turn rather 
devastating for the industry. As it 
was, he actually made a gesture of 
relenting in his campaign against the 
industry. It was not a very strong 
gesture. That promise that the gov- 
ernment would not compete if the 
utilities would fix their rates on a 
“prudent investment” return basis 
could hardly be called a surrender. 

Third—Congress comes back to 
Washington all set to insurge on New 
Deal taxes which shackle business for 
social purposes, notably the undis- 
tributed earnings and capital gains 
taxes. It is entirely possible that 
Congress would have gone a long way 
in forcing modification of these taxes 
even if the President had not decided 
to bend before the gale. 

Finally, this situation occurs at the 
opening of a campaign by the South- 
ern conservatives in Congress aimed 
at regaining for the right wing of 
party control in 1940, the naming of 
a conservative for President and the 
writing of a conservative platform at 
the national convention. 

President Roosevelt was forced 
either to turn to the right, tempora- 

[Continued on page 124| 
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OF THE WEEK 


Roosevelt to Confer With Utility 
Leaders on His Offer of Peace 


President proposes industry adopt “common-law” basis for property 
valuation for rate making — Hope expressed that White House move 
will settle grave problems which retard vast construction program 


A possible solution to the many 
dificult problems which have beset 
the electric utilities, as a result of the 
barriers built around the industry by 
the Administration’s program, ap- 
pears in the “conciliatory” gesture 
made by President Roosevelt last 
week and his statement that he would 
confer with utility leaders this week. 

The President’s proposal for rate 
reforms—that the utilities adopt the 
“common-law” method of valuation 
for rate-making purposes—was seen 
as hopeful that a truce in the five- 
year conflict between the utilities and 
the federal government could be 
brought about through co-operation. 


Asks advice of business 


Faced with a recession in business, 
a strong demand for a_ balanced 
budget, relief from oppressive taxes 
on industry and less relief spending. 
the President has turned to business 
leaders for advice on turning the pres- 
ent recession into a new phase of the 
recovery movement. 

In the utility industry the Admin- 
istration sees a possibility that if a 
huge construction program could be 
inaugurated many of the present dif- 
ficulties would vanish. Such a pro- 
gram. it is contended, would bring 
about a vast increase in employment 
in many lines, a new era for the con- 
struction and allied industries, and 
start a new cycle in the recovery. 
_The President would have the utili- 
ties adopt the prudent investment 


theory, which, it is said, would sub- 


stitute government control for man- 
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agement initiative, for the present one 
which takes into account reproduction 
value as well as original cost and 
other factors in determining utility 
rates. Mr. Roosevelt expressed the 
hope, on the eve of the Supreme Court 
hearing on the Pacific Gas & Electric 
case against the California commis- 
sion, that the tribunal would discard 
the Smyth vs. Ames decision of 1889, 
which upheld reproduction cost for 
valuing utility property and which 
has been sustained during the years. 


Willing to co-operate’ 


Utility leaders were carefully con- 
sidering the “overture” made by the 
President and wondering just how far 
he would go in revising the present 
federal power program. While the 
utilities are still ready to co-operate 
in any movement which would en- 
able the industry to expand facilities, 
it was declared, they would welcome 
an expression of the future policy of 
the government in relation to the 
TVA and other federal hydro-electric 
projects, the “death sentence” of the 
utility act, and PWA loans and 
grants to municipalities for power 
systems to compete with utilities 
serving the same area. 

Utility circles were buzzing this 
week as to who had been invited to 
confer with President Roosevelt. 
Washington reports indicated that the 
heads of those companies which had 
registered with the SEC under the 
utility act would be invited, although 
it was reported that others may visit 
the White House to explore, with the 


















































President, possible solutions to the 
pressing problems. 

While caution was the general rule, 
many leaders expressed the hope that 
the proposed White House confer- 
ences would be more fruitful than the 
ones a year ago on the proposed 
power pool, when attempts were made 
to settle the TVA problem. 

* 


Power Pool Report 
Made in Wisconsin 


Wisconsin Utilities Association has 
submitted to the State Public Service 
Commission the results of a power 
pool survey which got under way more 
than a year ago at the suggestion of the 
commission. The purpose of the sur- 
vey was to ascertain whether further 
interconnections between utilities could 
be established to provide service for 
future needs at the least possible cost. 

According to the report, demand for 
electric service in Wisconsin within 
the next ten years will be doubled and 
the utilities will be in a position to 
meet it. The survey shows that steam 
stations have 72.5 per cent of the 
total generating capacity in the state; 
water power, 26 per cent, and internal 
combustion engines, 1.5 per cent, with 
the state credited with an electrical 
capacity of 312 kw. on the basis of per 
thousand population. 

At present the transfer of energy to 
supply Wisconsin needs involves the 
use of 123 active interconnections. 
Physical possibilities for additional in- 
terconnections exist in twelve different 
points in the state. 


Consolidated Hearing Set 


Hearing on the proposed issuance 
of. $30,000,000 debentures of the Con- 
solidated Edison Company of New 
York, Inc., recently postponed, has 
been set by the State Public Service 
Commission for December 1. 
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Alabama Power Cuts 1938 Budget 
$1,000,000 Due to U.S. Policies 


Martin asserts that company could spend $9,000,000 during year 
instead of $4,000,000 decided upon should conditions change — Says 


lag in company construction in past five years has been $43,000,000 


Alabama Power Company has pared 
its 1938 capital expenditures $1,000,- 
000 under the 1937 total because of 
apprehension over the effect of exist- 
ing laws affecting business generally. 
Thomas W. Martin, president, stated 
that the 1938 total would be $4,000,- 
000, or more than $1,000,000 less 
than for 1937, although its capital ex- 
penditures could be nearly $9,000,000 
except for conditions over which the 
company has no control. 

The capital gains tax law, threatened 
legislation such as the Black-Connery 
bill, and the punitive attitude of the 
Administration toward business gen- 
erally were listed by Mr. Martin as 
some of the conditions. The com- 
pany, he said, is also suffering under 
the fear that through unfair competi- 
tion the government is seeking to de- 
stroy it. 


Could spend $9,000,000 


“If these conditions did not exist,” 
Mr. Martin said, “or there were rea- 
sonable certainty that they would be 
abated within the near future, we could 
budget expenditures amounting to 
nearly $9,000,000 for the next twelve 
months instead of the $4,000,000 mini- 
mum budget decided upon for 1938.” 

Pointing out that the lag in con- 
struction of the utility industry has 
been 67 per cent for five years and 
that this lag represents a construction 
deficit of $2.600,000,000, Mr. Martin 
said that this has resulted because of 
the attitude of the national administra- 
tion toward the utility companies which 
has almost dried up the sources of 
capital. 

“Investors fearing confiscation, and 
seeing ruthless, ruinous tactics on the 
part of various governmental electric 
bureaus, authorities, administrations, 
commissions, either now in existence 
or proposed,” were attributed by Mr. 
Martin as causing the situation. 

“In Alabama even rural lines of 
Alabama Power Company have been 
duplicated; indeed, the process of du- 
plicating rural lines with federal funds 
is now actually in progress. And va- 
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rious municipalities are encouraged to 
duplicate the company’s systems with 
large gifts of federal funds and fed- 
eral loans, to be paid, if at all, in the 
distant future. 


Lag in construction 


“The lag in Alabama Power con- 
struction for the past five years has 
been about 79 per cent, or $43,000,000, 
brought about in part by the depres- 
sion, but particularly by the acts of 
the TVA and other government 
agencies which have made it impos- 
sible to finance. 

“Were it possible to carry out a 
$9,000,000 program in 1938, it would 
mean additional Alabama payrolls of 
about $2,250,000, or continuous em- 
ployment of almost 2,000 men in ad- 
dition to the operating personnel of 
our company. It would mean the 
purchase of materials and equipment, 
much of them from Alabama firms, 
amounting to $6,250,000, which would 
result in a large increase in the pay- 
rolls of the industries supplying them.” 

Mr. Martin added that “thus, a 
reservoir of jobs rivalling the PWA 
and WPA would be tapped. And re- 
member, this would be a privately 
financed recovery measure which 
would not increase the government’s 
deficit, and might help balance the 
national budget.” 


Consolidated Plants 
Poll Sought by CIO 


The CIO union that filed the charges 
that led the National Labor Relations 
Board to order dissolution last week 
of the contracts between Consolidated 
Edison Company of New York and the 
International Brotherhood of Electrical 
Workers, an A.F.L. affiliate, has re- 
quested the NLRB to arrange a consent 
election to determine the exclusive col- 
lective bargaining agency for 40,000 
Edison employees in the metropolitan 
district. 

The CIO group, Local 1212 of the 





United Electrical and Radio Workers 
of America, notified Mrs. Elinore M. 
Herrick, regional director of the labor 
board, that its petition was conditioned 
on full compliance by the company 
with all the specifications in the NLRB 
decision. The board ordered the Con- 
solidated and six subsidiary companies 
to end their alleged use of detectives 
to investigate labor organizations, to 
reinstate six employees with back pay 
and to notify employees that they were 
free to join the union of their own 
choosing. 

Both the Consolidated Edison Com- 
pany and the International Brother- 
hood of Electrical Workers have 
announced their intention of fighting 
the board’s ruling in the courts. Floyd 
Carlisle, chairman of the board of the 
Edison company, declared that the 
board’s findings were “utterly unwar- 
ranted,” and said that appeal would 
be taken to the federal courts. “Un- 
less the courts hold the contracts in- 
valid, we shall live up to them,” Mr. 
Carlisle said. He added that the com- 
panies contended that they were local 
utilities under jurisdiction of the state 
of New York, and were not subject to 
the jurisdiction of the national board. 


REA Warns Projects 
Against Overspending 


Washington headquarters of the 
Rural Electrification Administration 
has issued a warning to all project 
managers, engineers and contractors 
against the danger of overrunning 
REA allotments in the construction of 
lines. 

The sum allotted to a project, it is 
pointed out, must meet not only con- 
struction contract payments, but also 
other expenses such as insurance, sUu- 
perintendence, office expense, legal and 
engineering fees during the construc- 
tion period and the first few months 
of operation. 

Borrowers are warned that REA will 
not be responsible for any obligations 
exceeding the amount of the allotment. 

The warning was prompted by 
“overbuilding” trouble on a_ few 


projects. 
» 


Lamp Sales Break Record 


In a campaign conducted during 
the month of October Public Service 
Electric & Gas Company sold more 
lamps than in any other month in 
the company’s history. Employees of 


EecrricaL Wortp + November 20, 1937 


i 
# 





Se Hee tw 


- O& & 


le 
n 
ct 
rs 
1g 


Dp 


of 


hs 


‘ill 
ns 
nt. 
by 


ew 


ing 
ice 
ore 

in 


of 


1937 








the company’s commercial, electric op- 
erating and gas operating departments 
sold 907,776 electric bulbs and 39,- 
641 lamps. 

The company’s best previous lamp 
sales record for one month was made 
in a campaign during October last 
year, when employees sold 830,490 
electric bulbs and 36,528 lamps. Prize 
winners and leaders in the campaign 
last month were guests of the company 
at a luncheon on November 10, when 
John L. Farrell, electric sales manager, 
presented the awards. 


FPC Sets Hearing 
on Flathead Project 


Federal Power Commission has or- 
dered a hearing held December 2 on 
a joint application by the Rocky 
Mountain Power Company and the 
Montana Power Company, Electric 
Bond & Share Company affiliates, for 
commission approval of the transfer 
from the former to the latter com- 
pany of the license for the Flathead 
project, located on Flathead Lake and 
River, Montana. 

The application states that the 
Rocky Mountain Power Company 
owns no property other than the 
project license and the various parts 
of the development constructed and 
under construction at the Flathead 
site and that all of the funds with 
which these project works have been 
or are being constructed have been 
advanced, and in the future will be 
required to be advanced by the Mon- 
tana company. The project has a 
primary installed capacity of 80,000 
hp. and an ultimate installed capacity 
of 154,000 hp. Completion has been 
estimated to require an outlay of 
$8,000,000 to $10,000,000. 


Utilities Attack Constitutionality 
of TVA Power Plan Before Court 


Eighteen southeastern companies contend that agency’s program will 
necessarily and inevitably destroy their business — Power production 
is chief function — Plea for deposition by Secretary Ickes is refused 


Arguments as to the right of the 
government to enter the power busi- 
ness in competition with existing util- 
ities opened this week in Chattanooga, 
Tenn., when eighteen southeastern util- 
ity companies challenged the constitu- 
tionality of the Tennessee Valley Au- 
thority before a three-judge Federal 
Court. 

The utilities charged that the TVA’s 
chief function has become power pro- 
duction and that navigation and flood 
control are incidental. 


Petition rehearing denied 


At the opening Presiding Judge 
Florence Allen, Judge John D. Martin 
and Judge John J. Gore declined to 
rehear a petition of the utilities, pre- 
viously denied, for authority to ex- 
amine Harold L. Ickes, Secretary of 
the Interior and Public Works Admin- 
istration director. 

The request was for authority to 
obtain Mr. Ickes’ deposition concern- 
ing the relation of PWA to the TVA 
power program. It had been sought 
to show that the PWA loans and grants 
for municipal power plants were con- 
nected with the TVA program to get 
municipalities to use TVA power and 
distribute it through their own systems. 

The arguments in the present suit 
were well voiced before by the util- 
ities when filed May 29, 1937, and in 
the original suit against the TVA 
brought by a group of preferred-stock 


holders of Alabama Power Company, 
in what was known as the Ashwander 
case, in which the Supreme Court ruled 
that the TVA had the right to dispose 
of power generated at Wilson Dam, 
Muscle Shoals. 

TVA counsel defending the power 
agency asserted that the TVA had un- 
dertaken, in its operations, to carry 
out the mandate of Congress. 


Power program affected 


The outcome of the suit is expected 
to be the guiding influence in the 
construction and operations of other 
federal hydro-electric projects and also 
in the method of sale and distribution 
of power generated. 

The utilities charge that the opera- 
tions of the TVA power program will 
necessarily and inevitably destroy all 
or a substantial part of the business 
and property of each company. It was 
asserted that the purpose of the TVA 
program is to drive the companies out 
of business by unfair competition sub- 
sidized by the government. 

Raymond T. Jackson, counsel for 
the utilities, described the TVA pro- 
gram as “deliberate and purposeful 
power development.” He said that 
the TVA is selling power for millions 
of dollars less than the actual cost of 
production. “As for navigation of the 
Tennessee River,” Mr. Jackson said, 
“it would be better for the government 
to pay for everything handled by boat 
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. . . to be carried by hand. The gov- 
ernment is not justified in spending 


more than $30,000,000 a year here 


for flood control. The annual damage 
is not more than $1,500,000.” 

Arguments before the court are ex- 
pected to last a month. 


Agreement Reached 
in Nebraska Dispute 


Nebraska Power Company and the 
Eastern Nebraska Public Power Dis- 
trict have filed a stipulation in the 
state Supreme Court dismissing the 
appeal of the Nebraska Power Com- 
pany from an order of the Railway 
Commission authorizing the district to 
proceed with construction of its proj- 
ect in Saunders, Cass and Otoe coun- 
ties. The Supreme Court recently 
sustained the contention of the power 
company that the district had no au- 
thority to proceed with construction 
under a Railway Commission order 
until the company’s appeal from the 
order was adjudicated by the Supreme 
Court. 

Attorneys for the district and the 
utility company joined in the stipula- 
tion filed with the court by saying that 
the Railway Commission had modified 
its original order, the modification 
being made at the request of the dis- 
trict in the form of an amendment to 
the district’s application. Following 
this the power company withdrew be- 
fore the commission its objections to 
the original order. 

Under the modification of the com- 
mission’s order certain transmission 
lines in Saunders and Cass counties, 
the building of which was disputed, 
were stricken out. The district will 
not attem»t to build these lines, but 
will proceed with the building of 350 
miles of undisputed lines. 


= 
Establishes Home Bureau 


Toledo Edison Company has re- 
cently inaugurated a new department 
known as the “All Electric Home Bu- 
reau,” in charge of H. E. Carney, to 
assist builders, architects, electrical 
contractors and the man who wants 
to plan a home in getting an efficient 
set-up for electrical service. The bu- 
reau is also to be of service to the 
public ‘in matters of remodeling and 
rewiring old homes. The bureau is a 
member of the National Kitchen 
Planning Service. 
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Hits Seven-TVA Bill; 
New Planning Fought 


The “Seven-TVA” bill which will 
come before the special session of Con- 
gress was sharply assailed at the re- 
cent annual convention of the New 
York State Waterways Association. 
Samuel B. Botsford, executive vice- 
president of the Buffalo Chamber of 
Commerce, criticised the measure as 
one that would make a field day for 
“professional planners” and minimize 
the work of the United States Army 
engineers on waterways. Toward the 
close of the convention the body went 
on record as supporting Mr. Botsford’s 
stand by adopting a resolution oppos- 
ing any change in the function of the 
army engineers. 

The resolution said: 


We oppose any change in the present 
functions, duties and responsibilities of the 
United States Army Corps of Engineers 
either by transfer to other agencies of the 
government or by creation of new planning 
or supervisory agencies intermediary between 
the Corps of Engineers and the President 
and Congress. We are convinced that the 
planning, construction, maintenance and 
operation of navigation, flood control and 
allied projects should be kept without re- 
striction under the control of those non- 
political engineers, who have demonstrated 
over a period of more than one hundred 
years their supreme ability, efficiency and 
integrity. 


Nebraska Power Reports 
Appliance Sales Increase 


Electric appliance sales, as reported 
by co-operating dealers to the Elec- 
tric Kitchen Bureau of the Nebraska 
Power Company, amounted to 42,281 
units for the first nine months of 1937, 
as against 40,413 units sold in the 
corresponding period of 1936. Range 
sales totaled 234 for the 1937 period, 
as against 117 in 1936; refrigerators, 
6.195, as against 5,960; water heaters, 
64, as against 93. 

The company is currently engaged 
in three special activities: The Elec- 
trical Standard of Living contest, the 
Better-Light Better-Sight educational 
program and a six weeks’ Mazda 
Lamp campaign, offering a free kitchen 
bulb with every purchase of a car- 
ton of six Mazda lamps, offer expiring 


November 20. 
» 


Seeks Rehearing on Rates 


Tucson Gas, Electric Light & Power 
Company has filed an application for 
rehearing of the Arizona Corporation 
Commission’s order affecting valuation 





for rate-making purposes and conse- 
quent rate reductions. Contesting the 
legality, validity and equity of the 
order, the utility has sought rehearing 
and asked the commission meanwhile 
to suspend the order. 

The petition states that the order 
denies to the company “the equal pro- 
tection of the laws of the state of 
Arizona under the provisions of the 
Constitution of the United States and 
the Constitution and statutes of the 
state of Arizona.” 


Chamber Takes Poll 


on 7-Region Measure 


Announcement has been made by 
the Chamber of Commerce of the 
United States that it is conducting a 
referendum on the desirability of the 
Norris-Mansfield bill to create seven 
regional planning agencies. A _ spe- 
cial committee of the chamber has 
reported adversely on the measure. 
The questions put to members of the 
chamber are: 

(1) Should the Flood-Control Act of 
1936 be continued and the projects there- 
under prosecuted with vigor through the 
army engineers? (2) Should the federal 
government continue to utilize directly its 
regularly established agencies operating on 
a national basis to plan, co-ordinate and 
execute activities belonging to the federal 
government in relation to natural resources, 
including water resources, their utilization 
and their control? (3) Should the federal 
government, in activities belonging to it in 
relation to natural resources, proceed in 
co-operation with the states and preserve 


to the states all rights belonging to them 
in their resources? 


Pacific Gas Buys Gas Units 


Pacific Gas & Electric Company 
announces purchase of butane gas 
plants and distribution systems from 
Natural Gas Corporation of Califor- 
nia, subsidiary of Pacific Public Serv- 
ice Company, in Rio Vista, Fairfield. 
Suisun and Vacaville. Purchase price 
was $220,000. 


Union Electric Radio Program 


Encouraged by last year’s success 
of its Sunday night radio program, 
“The Land We Live In,” Union Elec- 
tric Company of Missouri resumed the 
series on October 31. Program, pre 
sented at 6:30 p.m. (C.S.T.) over 
KMOX, presents episodes in the his- 
tory and tradition of greater St. Louis 
and surrounding territory. 
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Westinghouse Installs New Aisle 
to Speed Mass Motor Production 


East Pittsburgh unit introduces many advances in methods of produc- 
tion to meet an increasing demand for motors — Reduces number of 
operations from 67 to 41 — See economy in handling materials 


To meet an increasing demand for 
motors, a motor aisle for mass 
production of industrial a.c. motors 
has recently been placed in opera- 
tion by the Westinghouse Electric & 
Manufacturing Company at the East 
Pittsburgh works. More than a 
quarter of a mile long, this aisle, 
with a total floor area of 197,000 
sq.ft.. will handle the production of 
standard a.c. motors from 1 to 50 hp. 

New uses, a trend toward more 
smaller motors, a faster growth in 
the number of motors than in their 
dollar value, need for expansion and 
flexibility to provide new methods 
and processes made former facilities 
inadequate and dictated the need for 
modern methods which would enable 
the company to produce a_ large 
variety of types and sizes of motors 
economically. 


Chart of production 


The flow chart of production, re- 
produced below, shows in effect two 
parallel lines, one for standard 
motors and the other for special. 
Raw materials come in at one end 
and the finished product at the other. 

The standard motor aisle, it will 
be noticed, has three production lines. 
While the frame castings are being 
machined in one line, the sheet steel 
is being processed and punched in 
another. Core punchings meet the 
frame at the right point and the as- 
sembly moves on for winding. In 
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the third line the shafts are ma- 
chined and then move up to the next 
line to meet the rotors. After dipping 
and drying the stators receive the 
rotors from line two, are assembled, 
the completed motor tested and on to 
storage. 

The flow in the special motor line 
is much the same. The motors in 
the aisle are built on customer’s or- 
der, with delivery time of prime im- 
portance. The two aisles are side 
by side because many of the specials 
require standard parts which are sup- 
plied from the adjoining standard 
aisle. 

Production is kept moving largely 
by means of gravity roll conveyors. 
Some power belt, roll conveyor and 
chain conveyors are also used. This 
involves in all some 2 miles of con- 
veyor. 

High bay mercury vapor and incan- 
descent lamps aggregating 365 kw. 
provide general ‘iDumination of 25 
foot-candles. 


Provides economy 


This straight line production was 
designed to provide the maximum 
economy in handling materials and 
parts and the least non-productive 
time of expensive machines. It replaces 
a layout consisting of functional proc- 
ess groups widely separated and in- 
volving high transportation cost, low 
turnover and big investment in raw 
materials and work in progress. 
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The new straight line production 
reduces the total number of opera- 
tions from 67 to 41 and travel from 
17,760 ft. to 3,420 ft. It was designed 
to increase output, secure better con- 
trol of production, reduce accident 
hazards, lower stock in process invest- 
ment and provide better control of 
quality. 


Georgia Power's 
Commercial Sales 


Commercial appliance sales of the 
Georgia Power Company _ totaled 
$384,543 for the first nine months this 
year, according to a recent report. 
For September sales amounting to 
$43,803 were $5,000 less than for 
August. 

Sales of commercial refrigeration 
and water coolers accounted for $217,- 
638 of the nine-month total; pumps. 
$52,065; cooking and heating, $29,- 
827; air conditioning, $26,041; venti- 
lating fans, $20,466; 
$11,476. 

Unit sales of ranges for the first 
nine months of the year were 5,058, 
compared with 4,468 for the corre- 
sponding period of 1936; refrigera- 
tors, 8,185, against 5,990; water heat- 
ers, 2,974, against 2 693. 


water heaters. 


Bans Light Rate Discounts 
by Puget Sound Company 


The Department of Public Service 
of the State of Washington has or- 
dered the Puget Sound Power & Light 
Company to cease next January 1 
allegedly unfair discount and other 
discriminatory apartment house and 
business rate practices in Seattle. The 
principal charge brought against the 
power company and _ its publicly 















TOTA FLOOR ate WN ame So FL 


PRODUCTION FLOW CHART—New motor aisle at Westinghouse Electric & Manufacturing Company plant at East Pittsburgh 
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owned competitor, Seattle City Light, 
was that they permitted special dis- 
counts of up to 40 per cent plus 10 
per cent, thus allowing certain oper- 
ators to garner net profits of not less 
than $165,000 annually. 

The order stated the department has 
no authority over City Light, but that 
evidence indicated both utilities were 
guilty and that the State is relying on 
the Seattle City Council’s pledge to 
rectify matters. 


Electric Bond & Share Plans 
to Appeal Utility Act Decision 


An appeal to the United States Su- 
preme Court from the decision of the 
Circuit Court of Appeals, second cir- 
cuit, in the case of Electric Bond & 
Share Company vs. the Securities and 
Exchange Commission is planned. 

The Circuit Court of Appeals on 
November 15 granted the company’s 
request that the mandate of the Cir- 
cuit Court be stayed or withheld until 
December 15 pending preparation of 
a petition to the Supreme Court for 
the review, by certiorari, of the Cir- 
cuit Court’s decision. 


FPC Orders Investigation of 
Safe Harbor Power Rates 


Acting upon its own motion, the 
Federal Power Commission has or- 
dered an immediate investigation of 
the rates charged by the Safe Harbor 
Water Power Corporation to its two 
controlling companies, the Consoli- 
dated Gas, Electric Light & Power 
Company of Baltimore and the Penn- 
sylvania Water & Power Company. 

The investigation has been ordered 
to determine whether the agreement 
under which Safe Harbor sells its total 
capacity and entire output of electric 
energy to its controlling companies 
violates any of the provisions of the 
Federal Power Act, or any rule, regu- 
lation or order of the commission. The 
agreement under investigation is dated 
June 1, 1931, and is to expire at mid- 
night, April 22, 1980. The Safe Har- 
bor company does not own or operate 
any transmission or distribution lines 
and is engaged solely in the generation 
of electric energy. 


€ 
Light Plant to Be Improved 


Improvements to the extent of 
$35,000 are to be made to the munici- 
pal light plant at Fort Pierce, Fla. 
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Kohlhepp Urges Industry Develop 


Sales-mindedness Before Meeting 


Asserts move would offset new wave of anti-utility propaganda — 
Warns against vote-seeking politicians —Rork charges that REA 
plans in Wisconsin’s “Littlke TVA” ignored facts of costs of service 


In order to combat what he charac- 
terized as “another under-cover anti- 
utility propaganda deluge” soon to 
come, C. E. Kohlhepp, president Wis- 
consin Utilities Association, in his ad- 
dress to the joint meeting of the asso- 
ciation’s technical and commercial 
divisions in Milwaukee last week, urged 
the development of an industry sales- 
mindedness to measure up with the 
service-minded attitude so long a part 
of the electric utility business. 

E. H. Schriefer, Sales Analysis In- 
stitute, said that the industry must lay 
its sales and publicity emphasis on the 
benefits of electric service to the public 
rather than to talk about technical and 
engineering accomplishments. Frank 
R. Innes, ELecTricat. WorLD, pointed 
out that publicity was the single in- 
strument used in political attack on the 
industry and that it could be used as 
effectively by the utilities in their own 
behalf if they would make up their 
minds to do so. 


Rural electrification 


G. V. Rork, vice-president Northern 
States Power Company, declared that 
the development of rural electrification 
in Wisconsin has not been brought 
about by overnight plans or programs 
of any agency, but has been the result 
of fifteen years of careful study and 
experiment by the utility industry, 
manufacturers, College of Agriculture 
and University of Wisconsin. 

Mr. Rork’s talk, which dealt with 
rural electrification progress in Wis- 
consin, presented a review of the co- 
operative work done with the manu- 
facturers and with such men as Pro- 
fessors Duffee, Halpin and others con- 
nected with the University of Wiscon- 
sin. He presented to the convention a 
brief discussion on the proposed REA 
Diesel engine plant which is to be 
erected near Chippewa Falls, Wis., in 
the territory served by his company. 

This REA program, often termed 
Wisconsin’s “little T.V.A.,” developed 
with ten co-operatives, has come in for 
considerable publicity, he stated, and 
this was brought about because au- 


thorities refused to accept a more fa- 
vorable offer presented by the Northern 
States Power Company. The com- 
pany’s offer was rejected on the recom- 
mendation of REA authorities who 
stated that the facts and figures pre- 
sented in defense of the utility proposal 
could be taken “from any ashcan.” 
The sessions of the commercial men 
were devoted to the practical problems 
of load building and included papers 
and round-table discussions. Those 
presenting papers and leading discus- 
sions were R. C. Cosgrove, Les Falk, 
W. J. Hodgkins, Hattie Bunker, 
Blanche Kerr, K. P. Goewey, C. G. Hil- 
lier, M. Zass, H. U. Mann, Ada Bessie 
Swan, G. S. Howland, Carl Snyder 


and Ross Williams. 
Technical meetings 


In the technical meetings, subjects 
covered were meters and standardiza- 
tion, carrier current, radio interfer- 
ence, reclosing fuses, service continu- 
ity, commission procedure on service 
inquiries, distribution system econom- 
ics and planning, survey of power fa- 
cilities in Wisconsin and rural dis- 
tribution. Speakers were H. C. Sar- 
gent, S. L. Goldsborough, E. H. 
Finkelnburg, R. E. Johnson, T. J. 
Bailey, E. G. Ranscht. D. H. Zillman, 
C. B. Hayden, D. K. Blake, A. G. 
Carson, F. W. Nolte, H. H. Brown, H. 
A. Carlberg, F. T. Roddy, L. F. Sey- 
nold, C. C. Jordan, A. G. Pergande, 
E. D. Ayres, R. E. Purucker, T. N. 
Langum, R. Christensen, R. M. Ruth, 
and M. K. Drewry. 

E. H. Cotton, Northern States Power 
Company, was elected chairman of 
the technical division at the closing 
session of the convention. He suc- 
ceeds W. E. Gundlach, Milwaukee Elec- 
tric Railway & Light Company. H. H. 
Brown, Wisconsin Michigan Power 
Company, was chosen vice-chairman. 
E. A. Prain, Wausau, Wisconsin Pub- 
lic Service Corporation, was elected 
chairman of the commercial division, 
succeeding R. E. Williams, Wisconsin- 
Michigan Power Company; Harold 
Turkelson was named vice-chairman. 
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Gov. Cross Denounces 


Flood Control Bill 


Denouncing the Roosevelt adminis- 
tration-sponsored Brown-Casey bill for 
flood control as a “loosely drawn bill 
which could not be made the basis of 
any intelligent flood control compact,” 
Gov. Wilbur L. Cross of Connecticut, 
chairman of the New England Gover- 
nors, declared at the New England con- 
ference in Boston last Thursday that 
four members of the House and a lone 
senator from New Hampshire have 
joined hands in favor of a little TVA 
in New England. He said that nothing 
in the Omnibus Flood Control Act in- 
dicated that the Federal Government 
required title to New England’s flood 
reservoir sites. 

Governor Cross’ prepared address 
stated: “I am as profoundly inter- 
ested as any citizen of New England 
in the reduction of rates for electricity 
to the point of live and let live, but 
much as I love music, I cannot play 
the violin while Rome is burning. 
For me there is no amusement in 
twisting the tails of the power com- 
panies, if indeed they have tails. I want 
results and I hope that the President 
and the power companies recently in 
conference may discover a formula 
which may prove to be reasonably 
satisfactory. 

The Brown-Casey Bill provides that 
if Massachusetts and Connecticut 
should agree upon a compact, then 
the Secretary of War would be author- 
ized to go into Vermont and New 
Hampshire and just take any lands 
he likes for flood control reservoirs. 
It seems to have been forgotten that 
the people of New England are all akin 
in whichever state they may live. 
Neither the Governor of Massachusetts 
nor the Governor of Connecticut could 
be counted upon te submit to his 
legislature a compact involving the 
rape of two sister states. Despite all 
their faults, there still survives in these 
governors, I trust, some traces of 
honor.” 

New England Governors meeting in 
Boston last week brought the value 
of potential water powers into sharp 
focus by passing a resolution asking 
the Secretary of War and the Federal 
Power Commission to set forth the 
feasibility from the economic stand- 
point of hydro developments at the 
reservoir-sites named in the Connecti- 
cut and Merrimac Valley interstate 
flood control compacts, held up in 
Congress by the Administration’s de- 
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sire to impose federal ownership on 
these power blocks. 

The resolution requests the federal 
government officials named to declare 
the fair value of any feasible power 
developments on these rivers in con- 
nection with flood storage sites. 


& 
Georgia Power Raises Wages 


More than 900 operators and other 
employees in the transportation de- 
partment of the Georgia Power Com- 
pany are receiving wage increases to- 
ialing $75,000 for the year under a 
new contract recently negotiated. The 
wage scale has a maximum of 68 cents 
per hour and is graduated according 
to classes and length of service. The 
contract is retroactive to last May 1. 


Village Objects to Rate Cut 


Ninety-seven per cent of the resi- 
dents of Hamilton, N. Y., who use 
98.5 per cent of the electricity con- 
sumed, wish the electric rates charged 
by the municipal power plant left at 
their present levels, contended William 
L. Burke, village attorney, at a recent 
hearing before the Public Service Com- 
mission, which had ordered a reduc- 
tion. Another hearing on the order 
is scheduled for November 29. 


October Outlets Total 2,656 


Announcement has been made by 
the Electric Association of Kansas 
City, Kansas City, Mo., that 2,656 out- 
lets were installed in 36 certified Red 
Seal electric homes during the month 


of October. 


ELECTRIC DISPLAY—One of the many electric exhibits at the recent Oklahoma State 
Fair, at which Oklahoma Gas & Electric joined with distributors in promoting wider 


Rural Electric Show 


Success in Oklahoma 


An attendance of 35,000 is reported 
for the Rural Electric Display staged 
by the Oklahoma Gas & Electric Com- 
pany and the Oklahoma Farmer Stock- 
man during the eight-day State Fair 
at Oklahoma City. Six local distrib- 
utors of electrical equipment who par- 
ticipated in the program were well 
pleased with the business developed 
for their firms from the program. 

Electrical equipment necessary for 
completely modernizing the farm home 
was displayed in a main building, in 
which also was contrasted a modern 
all-electric kitchen and a_ pioneer 
kitchen. Ladies of the utility’s Home 
Service department demonstrated cook- 
ing equipment in this building and a 
booth featuring a rural line map of 
the state was arranged as a meeting 
place for company representatives and 
customers. The company reports that 
the rural map was instrumental in re- 
vealing some 52 new projects. 


Equipment display 


Operating displays of farm electric 
equipment were shown in three tents 
outside the building, including such 
devices as brooders, soil-heating equip- 
ment, water pumps and water heaters, 
milking machines. In still another 
tent a puppet show, “Reddy Kilowatt 
Goes to the Farm,” was given. Admis- 
sion to the show was by ticket secured 
from equipment distributors at the 
display; some 7,860 tickets were col- 
lected. Immediately after each show 
the audience was advised of a high- 
voltage, high-frequency display inside 
the main building. 





use of electricity on the farm and in the home 
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Young Asks Government to Define 


Policy on Distribution of Power 


Chairman of General Electric Company urges full expression on the 
part of Administration in the interest of public — Says broader view 


is necessary — Answers article of Secretary Ickes in New York Times 


Calling for a full expression on the 
part of the federal government as to 
its policy on the distribution of power 
generated at its hydro-electric proj- 
ects, Owen D. Young, Chairman of 
General Electric Company, in a letter 
in November 14 issue of the New 
York Times, reiterates his assertion of 
eight years ago: “May I not call for 
a broader view in the public interest 
from the representatives of both the 
utilities and the public?” 

Mr. Young’s letter to the editor of 
the Times follows: 


In the New York Times Magazine last 
Sunday the Secretary of the Interior in an 
article entitled “Defense of the New Deal 
Power Program” did me the honor to quote 
at length from my speech before the Na- 
tional Electric Light Association in 1926. 
More than eleven years ago I said: “May 
I not call for a broader view in the public 
interest from the representatives of both 
the utilities and the public?” I repeat the 
same call today as the basis for an intelli- 
gent appraisal of existing proposals. 

The Secretary demonstrates the need for 
the Federal Government to build dams at 
strategic points for the control of floods, 
for the improvement of navigation and for 
irrigation. He shows that it is the business 
of the Federal Government and contends 
that the electric power generated as an in- 
cident of the proper control of these waters 
for these purposes should be made available 
for public consumption not only in the in- 
terest of consumers of electricity but so 
that the proceeds of the sale may con- 
tribute to the cost of the enterprise of 
water control. Assuming that the main 
purpose of the enterprise is the control of 
water and that the generation of electric 
power is in fact purely incidental, I share 
his view. 


Question unanswered 


The real question which is left unan- 
swered in the Secretary’s article is what 
the government is to do with the power. 
In the absence of any decision on the 
point, may it not be fair to ask now what 
ought the government to do with it? That 
it should be put in service and not wasted 
is clear. Should it be sold to the private 
companies at a fair price and distributed 
by them to consumers at fair rates, mean- 
ing a reasonable return on the investment 
devoted to that purpose? Or should the 
government distribute the power itself? If 
so, how is it to do it? Is it to duplicate 
facilities already in existence or is it to 
take over existing facilities at their fair 
value, determined by an impartial tribunal? 

There would seem to be but one reason- 
able answer to this last question. To dupli- 
cate distributing lines where adequate ones 
exist already can mean nothing less than 
that either the taxpayers’ money is wasted 
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or the investment in the lines already built 
is impaired, if not indeed destroyed. 

It is estimated that there are 4,000,000 
stockholders in the electric utilities of the 
country; that there is invested in those 
utilities in excess of $12,000,000,000; that 
approximately one-half of that investment 
is represented in bonds, one-sixth in pre- 
ferred stock and one-third of it in common 
stock. At the end of 1936 it was said that 
the fourteen leading legal reserve life in- 
surance companies reporting to the Life 
Insurance Presidents Association held 
$2,278,000,000 of public utility bonds, 
about one-half of which it is estimated was 
in electrical utility bonds. It is said that 
savings banks, educational and other insti- 
tutions held investments in utilities approxi- 
mating $1,000,000,000. What point is there 
in any unnecessary action by the government 
which will impair the value of these vast 
investments ? 


Clarity needed 


I am not discussing here the larger po- 
litical question of whether we should have 
government ownership or private ownership 
of electrical public utilities in the United 
States. My views on that question were 
expressed in the speech from which the 
Secretary quoted, and they were in favor 
of private ownership under adequate public 
regulation. I am merely saying that to the 
extent to which the Federal Government em- 
barks on government ownership of dis- 
tribution facilities, either directly or through 
subsidy to municipalities, it should, as a 
matter of fair policy, make it clear that 
there will be no duplication of facilities, 
with the vast economic waste which would 
necessarily result. With such a principle 
established, the people of the country can 
discuss and decide the large questions in- 
volved in government versus private owner- 
ship without rancor and free from a sense 
of injustice. 





eelings 


American Society of Mechanical Engineers 
—Annual meeting, New York, 
December 6-10. C. E. Davies, national 
secretary, 33 West 39th Street, New 
York, N. Y. 


American Engineering Council—Annual 

none: Mayflower Hotel, Washington, 

C., January 13-15. Frederick M. Fei- 

call executive secretary, 744 Jackson 
Place, Washington, D. C. 


American Institute of Electrical Engineers 
—Winter convention. New York, N. Y.. 
January 24-28. H. H. Henline. national 
secretary. 33 West 39th Street, New 
York, N. XY. 








An industry which, since 1900, has in- 
creased its generating capacity from some- 
thing like 1,200,000 to nearly 46,000,000 
horsepower, and its investment from $500.- 
000,000 to $12,000,000,000, while at the same 
time reducing its domestic rates from an 
average of 17 cents a kilowatt hour to 4} 
cents, should, in these sensitive times par- 
ticularly, have definite assurance of future 
governmental policy. Surely, when one con- 
siders the jobs as well as the savings that 
are involved, this is not asking too much. 

It may be asked why one connected with 
a great electrical manufacturing company 
should object to the duplication of facilities 
which would yield it immediate business. 
My answer is that no great concern whose 
fortunes necessarily rise and fall with the 
welfare of the nation can look with 
equanimity on waste, even though it might 
temporarily benefit from it. 

Owen D. Younc. 

New York, Nov. 12, 1937. 


Consolidated Faces 
Private Plant Suit 


Charging violations of the Public 
Service Law by the Consolidated Edi- 
son Company in the acquisition of 
private electric plants, the New York 
Public Service Commission has di- 
rected its counsel to bring suit against 
the company. 

In a lengthy report, written by 
George E. McVay, assistant counsel, 
the commission charged that Consoli- 
dated Edison, anxious to eliminate 
competition, extended rebates or other 
concession to owners of private plants 
to induce them to turn them over to the 
company. Consolidated thereupon de- 
stroys the private plants and sells them 
for junk, the report declares. 

“Extending benefits, not available 
to others, to private plant owners, un- 
der the guise of an acquisition agree- 
ment,” the report states, “is an evasion 
of the provisions of the Public Service 
Law dealing with undue preference, 
unjust discrimination, rebates, advan- 
tages, special privileges, etc.” 

The report further alleged that dur- 
ing 30 months Consolidated Edison 
had originally charged almost $400,- 
000 to operating expense as a result 
of its payments for private plants. At 
a hearing before the commission, how- 
ever, according to the report, Floyd L. 
Carlisle, chairman of the board of the 
company, testified that the payments 
would be charged to surplus. There 
are now between 300 and 350 private 
plants in Manhattan, the report said. 


Memphis Meters Put Outdoors 


House electric meters in the new 
Memphis city power system will be 
located on the outside of the house. 
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Output Slightly Above 1936 


Weekly production of energy de- 
clines for third time — Excess 
over 1936 is 0.3 per cent 


Production of 2,176,557,000 kw.-hr. 
by the electric power and light indus- 
try during the week ended November 
13, as reported by the Edison Electric 
Institute, marks the third consecutive 
decrease in a downward movement 
that is abnormal for this season of the 
year. 

Operations are virtually at the level 
of 1936; the small excess—0.3 per 
cent—is within the range that may be 
due to a difference in weather condi- 
tions or other influences of a tem- 
porary nature. The margin has been 
decreasing since last spring, when it 
was around 16 per cent. 

High spot for gains is the Rocky 
Mountain region, 17.9 per cent above 
1936, apparently indicating renewed 
activity in mining. The Pacific coast, 
up 6.6 per cent, is close to the six- 
month average. In contrast, New 
England is 6.9 per cent under a year 
ago, the poorest showing since Sep- 


tember, 1934. 


Weekly Output, Millions of Kw.-Hr. 


1937 1936 1935 
Nov. 13...2,177 Nov. 7..2,169 Nov. 9..1,914 
Nov. 6...2,202 Oct. 31..2,176 Nov. 2..1,897 
Oct. 30...2,255 Oct. 24..2,167 Oct. 26..1,896 
Oct. 23 2,282 Oct. 17..2,170 Oct. 19..1,863 
Oct. 16...2,276 Oct. 10..2,168 Oct. 12..1,867 
Oct. 9...2,280 Oct. 3..2,169 Oct. 5..1,863 


Canadian Utility Reports 
Nine-Month Output Gain 


Production of electricity by Mont- 
real Light, Heat & Power Consoli- 
dated for the first nine months of 1937 
totaled 842,578,990 kw.-hr., an in- 
crease of 68,894,960 kw.-hr., or 8.90 
per cent, over the same period last 
year. 

Output for consumption in the 
Montreal area during September was 
95,621,450 kw.-hr., excluding second- 
ary and export power, an increase of 
13.48 per cent over a year ago. 


REA Refuses Tide Water Loan 


The Rural Electrification Adminis- 
tration recently refused a loan of 
$190.000 to the Tide Water Power 


Company, to be used in building some 
175 miles of line in thirteen eastern 
Eve 
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Per Cent Change from Previous Year 


Week Ending 

Region Nov. 13 Nov. 6 Oct. 30 

New England 6.9 5.9 2.0 
Middle Atlantic + 1.7 + 2.1 + 4.1 
Central Industrial - 1.9 — 0.5 + 3.2 
West Central + 0.8 + 1.1 + 2.5 
Southern States + 0.9 + 4.0 + 3.4 
Rocky Mountain +17.9 + 9.9 + 3.8 
Pacific ; + 6.6 +11.5 + 9.2 
United States + 0.3 + 1.2 + 4.1 


North Carolina counties. Assigned 
refusal for the loan was that the REA 
held the proposed rate of 1.63 cents 
per kilowatt-hour was too high. The 
Tide Water Power Company is said 
to purchase power from the Carolina 
Light & Power Company for 1.50 
cents per kilowatt-hour. 


Plans $42,000,000 Project 


The Twin Falls Extension Com- 
pany, Boise, Idaho, organized last 
July, has made application to the 
State Reclamation Department for 
permission to construct a dam on the 
Snake River, near Bliss, Idaho, to 
provide for water storage for recla- 
mation, power and domestic purposes. 

The proposed dam will be 470 ft. 
high and 4,100 ft. long. It will be 
used later for a hydro-electric power 
development. The undertaking will 
be known as the “Bruneau Project,” 





with immediate work estimated to 
cost $12,000,000 and complete pro- 
gram close to $42,000,000. About 
three and one-half years will be re- 
quired for the project. 


Hydro Hearing Postponed 


Federal Power Commission has post- 
poned until November 29 a hear‘ng 
scheduled for November 12 on an ap- 
plication by the Acme Engineering 
Service, Inc., Fort Wayne, Ind., for a 
preliminary permit for the construc- 
tion of a power project consisting of 
three dams and two power houses, all 
on the Salamonie River in Wabash and 
Huntington Counties, Indiana. 


Starts $50,000 Addition 


Des Moines Electric Light Company 
has started the erection of a $50,000 
addition at its downtown plant. The 
addition will give additional space for 
the installation of new switching 
equipment, the entire project to cost 
approximately $220,000. 


India Project Sanctioned 


Ceylon (India) State Council has 
voted five lakhs of rupees ($187,500) 
for the construction of the first stage 
of the Laxapana hydro-electric project, 
estimated to cost altogether 24,000,000 
rupees ($9,000,000). Tenders are to 
be called both in and out of the British 
Empire. 


Grand River Plans Advance 


Holway & Neuffer, consulting engi- 
neers, Miami, Okla., have been en- 
gaged by the Grand River Dam Au- 
thority of Oklahoma, Miami, to pre- 
pare plans for a proposed hydro-elec- 
tric generating plant and flood control 
project on the Grand River, near Pen- 
sacola, for which a fund of $20,000.- 
000 is being secured through federal 


aid. 


New Hydro Unit for Poland 


A new Polish hydro-electric power 
station is to be built on the River 
Vistula, near Warsaw. The estimated 
cost is $6,000,000. The station will 
have an annual output of 125,000,000 
kw.-hr. Work will take approximately 
four years to complete. 
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Utility Stocks Stronger 


1931 1932 1933 1934 1935 1936) F MAMJ July Aug. Sept Oct Nov, Des. 
1937 





While utility stocks closed somewhat lower on Tuesday last, they showed gains for the 
week, with the “Electrical World” index higher than it has been since the week of 
October 9. Index this week, 28.8; previous week, 27.8; year ago, 37.1; 1937 high, 41.5. 





Peoples Light Plan 
Gets SEC Approval 


In approving the reorganization plan 
of the Peoples Light & Power Com- 
pany this week the Securities and Ex- 
change Commission evidenced a 
rather liberal interpretation of the 
Public Utility Holding Company Act of 
1935, when it declared that forming 
integrated public utility systems was, 
in many cases, of necessity an “evo- 
lutionary rather than a revolutionary 
process.” 

While the SEC contended that the 
company’s system was obviously not 
an integrated one, it stated that some 
of the proposals in the plan were in 
the direction of compliance with the 
act and that as a “practical” matter 
it would often be necessary “to ac- 
complish the ultimate objectives of 
the act by a series of steps rather than 
by one direct and final step.” 


Jersey Stock Sale Deferred 


Sale at public auction by New York 
Trust Company, trustee of National 
Public Service Corporation deben- 
tures, of 712,411 shares of Jersey 
Central Power & Light Company com- 
mon stock has been adjourned until 
December 10. 


* 
Duke Power Pays Dividend 


Duke Power Company has an- 
nounced that it has made a final set- 
tlement of patent litigation which has 
been pending for several years and 
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will make a pro rata distribution to 
common-stock holders of the net in- 
come accruing from this source. On 
November 6, it was announced, 82.8 
cents a common share will be distribu- 
ted to holders of record November 1. 


Statements Filed 
With Commission 


Among the statements recently filed 
with the SEC are the following: 


Worcester County Electric Company, sub- 
sidiary of the New England Power Associa- 
tion, has filed a declaration covering the 
issuance of $250,000 of 2 per cent notes 
payable in six months. Proceeds are to be 
applied to the payment of open-account in- 
debtedness to the parent incurred to pay 
for extensions, additions and improvements 
to plant. 


SEC has issued an order making effective 
a declaration by the Copper District Power 
Company, a subsidiary of the Middle West 
Corporation, covering issuance of $225,000 of 
unsecured notes, $125,000 bearing interest 
of 31% per cent and $100,000 of 414 per 
cent. The Middle West Corporation was 
authorized to acquire $50,000 of the 414 
per cent notes. 


Belden Manufacturing Company, Chicago, 
has filed a registration statement covering 
25,888 shares common stock, $10 par, and 
224,112 rights to purchase common stock. 
The rights are to be issued common 
stockholders entitling them to purchase an 
aggregate of 22,412 shares common at $10 
each. The remaining 3,476 shares of com- 
mon are to be sold to approximately 60 
employees at $10 each. 


Tampa Electric Company has filed under 
the Securities Act of 1933 a registration 
statement covering 31,508 shares of no-par 
value common stock to be offered to stock- 
holders of record November 12 at $20 a share 
on the basis of one new share for each 
eighteen shares held. Proceeds will be used 
to meet bank loans and to purchase a new 
high-pressure, non-condensing turbine gener- 
ator and two new 115,000-lb. steam boilers 
and auxiliaries estimated to cost $128,000. 





Commonwealth Edison Co. 
Extends Exchange Offer 


Commonwealth Edison Company 
has extended until December 21 the 
period during which Public Service 
Company of Northern Illinois com- 
mon and preferred holders may ex. 
change their securities for capital stock 
of the Edison company. The company 
announced that more than 80 per cent 
of the combined common and preferred 
stock already has been exchanged. 

Commonwealth Subsidiary Corpora- 
tion, subsidiary of Commonwealth 
Edison, announced the extension of its 
offers to exchange Commonwealth Edi- 
son stock for preferred stocks of the 
Western United Gas & Electric Com- 
pany and the Illinois Northern Utili- 
ties Company to February 15, 1938. 


Bonds Approved in Georgia 


Georgia Public Service Commission 
has approved a proposed $1,500,000 
bond issue by the Tennessee Electric 
Power Company to finance a $2,000,- 
000 steam generating plant to be 
erected at Bordeaux, Tenn. The Ten- 
nessee Railroad and Utilities Commis- 
sion has already approved the issue. 
Georgia’s interest in the proposal was 
due to the Tennessee utility serving 
some Georgia communities. 


Stock Rights Not Taxable 


The U. S. Supreme Court ruled this 
week that rights issued by the Amer- 
ican Superpower Company to _ its 
stockholders in 1929 to purchase 
United Corporation common stock 
owned by the Superpower Company 
did not represent taxable dividends. 








Earnings Reports (Utilities) 





Net Income 
937 1936 
*Niag. Hudson Pwr. 


and subs. ..... $10,038,413 $5,328,764 
*Buffalo, Niag. 

East. Pwr. and : 

eee wie 9,206,186 7,848,900 
*Niag. Falls Pwr. 

end sUDE.. ..... 4,368,872 3,391,195 
N. Y. Pwr. & Lt 3,295,691 2,931,601 
*Duquesne Light.. 10,616,771 10,627,170 
*Southern Calif. 

MS. i's chs ss 12,235 115 12,694,004 
*Amer. Gas & Elec. al 

SRG SURE. «2.0. 13,389,922 11,726,850 
*Continental G. 

E. and subs.... 4,685,126 4,342,118 
*United Lt. & Pwr. 

a eee 5,273,806 4,611,368 
*West Penn Electric 5,691,467 6,103,728 
*Metropolitan Edi- 

GOR. cats ccs << 3,576,390 3,459,606 
*Nevada-Calif. Elec. Jae 

and subs. ..... 1,439,596 1,463,987 





*Twelve months ended September 30. 
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Station-type Thyrite 
arresters. 

tive capacitors for a-< 
rotating machines 


Station-type Thyrite arrests 
ers for power transformers 
and other station apparatps 


Exec | 






Expulsion protectivé 
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ines 


Distribution arresters for 
primary distribution sys- 
tems and distribution 
transformers 


- 


rite meter protectors fot watt- 
4f meters 
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“ly the year 1934 on trans- 


formers not equipped with light- 
ning arresters, fuse outages amounted 
to 40 per cent... on transformers pro- 
tected by arresters ... we connected 
the lightning arrester to secondary 
neutral in several towns ... and on 


. ‘ ° 
these installations the outages due to 


lightning fell to only 2 per cent. 


“The excellent results obtained from 
interconnection, and the large percent- 
age of outages on transformers not 
protected by lightning arresters, have 
convinced us that lightning arresters 
properly interconnected are of sufficient 
value to warrant installation on all 


transformers regardless of size."’ 


REDUCTION 
0 LIGHTNING 


That’s why valve-type arresters 

applied with interconnection 

are economically justified with 

every distribution transformer 
* * * 


No other single item in the total in- 
vestment in your distribution circuits 
is so insignificant in first cost, yet so 
vital to the desired return on the total 


investment, as pellet arresters. 


Install G-E pellet arresters with inter- 
connection at every distribution trans- 
former — outages will be reduced, and 
the service life of equipment extended. 


General Electric, Schenectady, N. Y. 


The Insignificant Additional 

Cost for Arresters Assures: 
Lightning stresses on transform- 
ers limited to the minimum. 


Primary-fuse blowing practically 
eliminated. 

Development of power arcs, short 
circuits, and feeder outages pre- 
vented. 

Possibility of primary power 
reaching secondary circuits defi- 
nitely reduced. 


And this Means for You: 


Greatly decreased maintenance. 
Largest return on over-all invest- 
ment in rural extension. 


A reliability of service conducive 
to load growth. 


* Statement published by a Midwestern operator in an industry journal. 
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OPERATING 






New ideas and practices in the operation of 





PRACTICES 


well-designed, 


constructed and maintained plants and systems 


Safety Platform 
for Substation Work 


One of the greatest problems in sub- 
station maintenance and construction 
work has been that of providing a 
suitable platform of such design that 
work in practically any location can 
be carried on economically and safely. 
The problem of eliminating the prac- 
tice of around energized 
equipment while standing on the steel 
structure or working from an unstable 
and hastily constructed platform has 
been solved in the Oklahoma Gas & 
Electric Company by the development 
of this portable ladder platform. 

This device embodies in its design 
sufficient flexibility to permit its use in 
nearly every location in the substa- 
tion. The platform is adjustable in 


working 


length and each ladder step is rein- 
which 
safely 


forced with two steel rods 
enable the platform to sustain 










Safety platform 
ready for use 
and for transport 
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loads which are far greater than the 
safe load limits of the usual hastily 
constructed platform composed of ma- 
terials which happen to be available 
near the job site. The entire assembly 
is made of thoroughly dried spruce, 
which is treated with an insulating 
varnish to prevent moisture accumu- 
lation. 
» 


Thread Cutter Raises 
Steel Curtain Door 


The big steel curtain door of the 
transformer repair shop at the Page 
Avenue substation of the Union Elec- 
tric Company of Missouri in St. Louis 
constitutes a large part of one side of 
the building. Rolling up the door was 
a hand job because it was not opened 
often enough to make motor drive 
worth while. But it is not a hand job 
any more because the door mechanism 
has been revised so that it can be op- 
erated by a thread-cutting mule, one 
of those motor-driven power devices 
with a reduction gear and a long shaft 
that is used for turning the die to cut 
threads on large diameter pipes. 


Maintaining Accuracy 
of Primary Standards 
By HARRY G. HAMMOND 


Meter Standards Laboratory 
Detroit Edison Company 

No adjustments or repairs of pri- 
mary standards that may affect their 
accuracy are ever made in the meter 
standards laboratory of the Detroit 
Edison Company. Such adjustments 
or repairs are made only by the maker 
of the particular instrument, which is 
then sent to the U. S. Bureau of Stand- 
ards.* Regular checking and testing 
of these standards follow the schedule 
here stated: 

Standard Cells—The standard cells are 
compared with each other weekly. The cells 
are sent in rotation to the Bureau of Stand- 
ards, one each six months. The cell which was 
last checked by the bureau is used as a 
standard for the weekly checks on_ the 
other cells. Allowable limits of error, 0.02 
per cent. 


Standard Clock — Checked weekly by 
Arlington time signals sent out by radio. 


Allowable limits of change, ten seconds 
per week. 
Leeds & Northrup Potentiometer—The 


potentiometer coils and extended wire are 
compared every six months. The coil which 
shunts the potentiometer coils when measur- 
ing extremely low voltage is also checked. 
The instrument is returned to the Bureau 
of Standards for complete check every three 
years (including volt box). Allowable limits 
of error, 0.04 per cent. 

Weston Portable Potentiometer—A check 
against the Leeds & Northrup potentiometer 
is made on all points every six months. The 
instrument is returned to the Bureau of 
Standards for complete check every three 
years. Allowable limits of error, 0.04 pet 
cent. 

Standard Resistors for Current Measure- 
ment—Standard resistors for measuring cur 
rent are checked every six months by Kelvin 
bridge. One resistor is sent to the Bureal 
of Standards every six months. Allowable 
limits of error, 0.04 per cent. 

Standard Resistors for Resistance Mea 





*See diagram of testing schedule, ‘Meter 
Department Standardization Routine,” [LEC 
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SWITCHGEAR installation of cubicles 
A makes no compromise with strength— 
or safety. Built of steel, cubicles offer plenty 
of both. Besides, they safely solve the space 
problem. Important, too, is your saving in in- 
stallation cost, because cubicles are shipped all 


assembled.General Electric, Schenectady,N.Y. 


GENERAL 


| Needed, STEEL /s 


and SO IT IS WITH FH CUBICLES 


G. E. BUILDS WITH STEEL 


And Remember What Cubicles Include 
Modern FH Oil-blast Circuit Breakers. 


Group-operated Disconnecting Switches. 
Bus and Primary Connections. 
Tamperproof Mechanical Interlocks. 
Current and Potential Transformers. 


Phases Segregated with Grounded Steel. 
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surement—Standard resistors for measuring 
resistance are checked every six months by 
Wheatstone bridge. One resistor is sent to 
the Bureau of Standards every six months. 
Allowable limits of error, 0.01 per cent. 

Volt Box—The volt box resistor is check- 
ed every six months at each point and 
returned to the Bureau of Standards every 
three years with the Leeds & Northrup po- 
tentiometer. Allowable limits of error, 0.04 
per cent. 

Wheatstone Bridge—This instrument re- 
ceives a fairly good check in carrying out 
the measurements for which it is adapted. 
It is returned to the Bureau of Standards 
every three years. Allowable limits of error 
of rheostats, 0.05 per cent except 0.1-ohm 
coils, the limit of which will be 0.1 per 
cent. Limit of error of ratio coils, 0.025 
per cent. 

Kelvin Double Bridge—This instrument 
receives a fairly good check in carrying 
out the measurements for which it is adapt- 
ed. It is returned to the Bureau of Stand- 
ards every three years. Allowable limits of 
error, 0.04 per cent, using the entire range. 
The resistance of ratio box is checked every 
six months with a Wheatstone bridge. 


Double Check on 
Operating Orders 


When two or more men hear an 
important order there is less likeli- 
hood of error than if it came to the 
ear of only one man. In appreciation 
of this fact, the telephone in the switch- 
board gallery of a large Western power 
plant is equipped with a supplemental 
loud speaker. The operator at the 





To provide mobile service to the 300-kw. load of a sewer contractor in its territory the 


receive an im- 
portant order from the system load 
dispatcher, flips a key that puts the 
loud speaker into operation. The sec- 
ond operator on duty, and other inter- 
ested persons present, if any, then hear 
the order direct from the load dis- 
patcher and the chance for error is 
much reduced. 


telephone, about to 


Quick-Opening 
Water Gate 


At one of the steam stations of the 
Public Service Company of Colorado, 
located on the Platte River, it is some- 
times necessary to open the gates of 
the diversion dam in the stream sup- 
plying circulating water in a hurry, 
due to cloudbursts on the upper water- 
sheds increasing the normal river flow 
of 300 cu.ft. per second to values at- 
taining 15,000 cu.ft. per second at 
times. This is done by means of the 
very simple and very effective tripping 
means shown in the accompanying 
sketches. 

Held by semi-circular straps, the 
length of double extra-heavy 3-in. 
pipe runs clear across the concrete 
bed of the channel on the downstream 
side of the gates. At one end of the 
pipe is the operating lever. Behind 


TRAILER SUBSTATION SERVES SHIFTING LOAD 


Brooklyn Edison Company mounted the necessary substation equipment on this 18-ton 


trailer and built a sheet steel shed around it. 
connected transformers with 480-volt secondary, 


The shed incloses six 100 kva. wye-delta- 


primary metering and 1,000-amp. secondary service switch. Service will be used for about 
two years, and during that time will be shifted to several locations 
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current and potential transformers for 
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Concrete 


Gate moves quickly for cloudbursts 


each gate section a piece of Z-bar 
iron is welded to the pipe so that when 
the lever is upright the Z-bar pieces 
hold the gate props in firm position 
when the gates are raised. Moving 
the lever about 30 deg. literally kicks 
the props out from under the gates 
and they fall with the pressure of im- 
pounded water against them. 


Defense Against 
Turbine Overspeed 


On the system of the Public Service 
Company of Colorado are a number of 
hydro plants varying in capacity up 
to 25,000 kw. and heads up to 1,800 
ft. The governors in these plants, 
especially those with high heads, must 
be adjusted to prevent hydraulic 
surges in the penstocks. Thus the 
hydro plants are much inclined to 
overspeed seriously when a_ sizable 
chunk of load drops off, especially 
due to transmission line tripping oc 
casioned by lighting. 

The result of this is that in Val: 
mont station the steam turbines are 
also speeded up by the hydro units, 
and unless the proper operating meas- 
ures can be taken quickly enough the 
Valmont machines rise to their over- 
speed limit and their throttles trip 
closed. At the turbine overspeed 
trips are set at 10 per cent and the 
waterwheels closer to 20 per cent, a 
serious hazard to turbine safety exists. 
To protect the steam turbines there is 
a contact device in the turbine throttle 
mechanism, so that when the throttle 
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For that electric range 
installation... ” 


Through constant research in the field and laboratory, Anaconda engineers 
have developed Service Cables which offer outstanding advantages. A 
few of the important characteristics of these Anaconda cables are: 


The outer covering consists of a specially designed combina- 
ee tion of self-vulcanizing tapes and a URC weather-resisting braid. These 
cables may be painted after installation without discoloration of the 
paint or harm to cables. 


The self-vulcanizing tapes actually bond to the braid, thereby 
closing the door to moisture. 


The URC saturation and finish definitely assure the ability of 
the braid to withstand severe weather conditions under a wide range 
of temperatures. 


RIT 37 


rem 


Moisture seal is effective. After 28 days’ immersion in water, 
moisture absorbed is 0.1 grams per square inch... negligible. 


& 


Dielectric characteristics indicate unusual performance. Al- 
though the cable is limited to a maximum of 150 volts AC to 
ground, tests indicate that the cable will withstand approximately 
28,000 volts between insulated conductors. 


Here is construction which provides not only moisture protection and unu- 
sual dielectric strength... but ELEPHANT HIDE resistance to abuse! Anaconda 
engineers will be glad to cooperate in any special or unusual application of 
these service cables. Anaconda Publication C-31 will be sent free on request. 


hicago Office: 20 North Wacker Drive + Sales Offices in Principal Cities 


. ~ 





> 





Se Oo —_ ~ 


ee 








trips closed from overspeed the genera- 
tor main breaker is opened, thus pre- 
venting higher overspeeds. 


Recording and Using 
Line Troubles Data 


By P. N. KENT* 


Kansas City Power & Light Company, 
Kansas City, Mo. 
Samples of summarized material 


troubles data, similar to the instances 
of circuit outages presented in a pre- 
vious item (ELEctTRicAL Wor Lp, Nov. 
6, 1937), are given here to show the 
value, as regards material and equip- 
ment performances, of the daily record 
data kept in the overhead systems de- 
partment of the Kansas City Power 
& Light Company: 


1935 1936 
Pole Troubles No. % No. “ 
Broken by vehicles 60 56.7 6S 43.1 
ee eee 15 14.1 20 32.7 
Burned by grass fires 4 3.8 25 15.8 
Burned by building 
See eee 0 10 6.3 
Washed out by rain 7 6.6 2 1.3 
Damaged by lightning D 4.7 9 S77 
Burned by leaking 
SREGIRTOTS. 225-5 15 «414.1 10 6.3 
Customer cut pole 
ON siskiesacnwe + 0 1 0.6 
Excavators caused 
COP 5 kcwskas 0 6 3.8 
Broken by felled 
eee 0 4 2.5 
Badly weather 
RN co etic tae mace 0 2 1.3 
Woodpecker damaged 0 1 0.6 
BORE wigan 106 100 158 100 


On the 106 pole troubles in 1935 
fifteen Of the 158 
troubles in 1936 28 caused outages. 
It may be seen that the largest percent- 
age of pole troubles is caused by 
vehicles. Lightning 
enough to cause replacement is a 
relatively small per cent as it ordinarily 
takes nearly a direct hit to damage a 
pole badly enough to necessitate re- 
placement. In all cases of the troubles 
listed it was necessary either to replace 
or reset the pole. 


caused outages. 


damage severe 


Line Insulator Troubles 
1935 1936 
No. % No. % 
Broken by rocks or 
RRS er re 182 42.8 298 68.2 
Damaged by light- 
EE Gia ok Wa erased 195 45.7 104 23.8 
Burned . by _ flash- 
i ee a 9 2.13 4 0.9 
Dirty leaking 
NE nn ie ca Sein 38 8.9 17 3.9 
Electrically defee 
tive (cracked)... 2 0.47 10 2:3 
Broken from con 
ductor vibration 0 2 0.45 
Burned in building 
BE Sorc aia ma bi 0 2 0.45 
AOR np «a6 as 426 109 437 100 


It appears from these data that rocks 
or shot and lightning account for the 
great majority of the line insulator 


* Fifth installment of a series from paper 
to Missouri Valley Electric Association. 
> 
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These troubles, while inter- 
esting from a statistical standpoint, de- 


troubles. 


pend to a great extent on causes beyond 
the control of the distribution engineer. 
For that reason not a great deal can 
be done to decrease the number. How- 
ever, the lightning-damaged insulators 
give valuable data as to what sections 
of the lines are more liable to lightning 
trouble and these data become very 
valuable in the justification of installa- 
tion of lightning protective devices or 
wood insulation. Although not given 
here manufacturers’ data are carefully 
recorded in all cases of trouble and 
may be very valuable to the engineer 
in helping to determine just which 
make of insulator is to be purchased. 


Service Station 
Oven Aids Repairs 


An 18-kw. electric oven built by the 
Connecticut Light & Power Company 
for use at its Waterbury service sta- 
tion testing department is equipped 
with a detachable top to facilitate 
handling any electrical equipment such 
as compound-filled bushings by the 
shop crane and has flexible ventila- 
tion features which adapt the instal- 
lation to various classes of drying. 
Galvanized-iron ducts branch from the 
top to provide for bypassing the 
motor-driven induced-draft 
discharging directly into the chimney, 
and the lower portion of the oven cas- 
ing is provided with an inlet for room 
air to which a portable blower can be 
attached when high volumes of supply 
are required. 

Heating strips are installed at the 
ends only, giving increased working 
space inside. The oven interior is 6 
ft. deep x 8 ft. wide x 10 ft. high and 


2.5 in. of mineral wool insulation are 


fan and 

























































































provided. The maximum temperature 
utilized is about 90 deg. C. and any 
desired temperature can be automati- 
cally maintained. This equipment was 
most valuable in drying out varied 
apparatus following flood exposures 
and enabled the company to handle 
a considerable portion of its equip- 
ment on the premises without loss 
of time from shipment to outside 
organizations. 


Radio Interference 
by Ignition Spark 


Utility trouble-shooters, called upon 
to hunt down complaints of inter- 
ference with radio reception, may be 
helped by the results of a study by the 
Bureau of Standards of spark ignition 
for internal combustion engines. 

A surprising amount of energy is 
contained in the spark, according to 
the findings of Melville F. Peters, 
George F. Blackburn and Paul T. 
Hannen of the bureau. They have been 
using the cathode-ray oscillograph to 
measure instantaneous values of cur- 
rent and voltage throughout the cycle 
of a spark-plug spark. 

In certain typical ignition circuits 
the breakdown voltage of the spark 
gap was about 10,000 volts with crest 
currents as high as 80 amp., while the 
frequency of the discharge was as high 
as 10,000,000 cycles per second. The 
bureau’s experiments show that inter- 
ference setup in radio receivers is to be 
expected in the region of 5,000 to 
7,000 kilocycles. 
















4 


io 


Test department builds 18-kw. electric oven for drying equipment 
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a COSTS are lower with 
Copperweld-Copper Conductors. They are handled 
in the same manner as an all-copper conductor. 
Just common sense care in stringing them is all that’s 
required. 

Fewer poles per mile are required with 
Copperweld-Copper Conductors; hence, there are 
fewer poles to climb, fewer spans to sag and fewer 
ties to make. Labor costs when tying in are lower 
because there are no special devices to assemble 
and install. Just tie Copperweld-Copper Conductors 
to the insulators with a tight tie, using one simple 
annealed tie wire. Any crew can string, sag, and 
tie in more miles of Copperweld-Copper per day. 

And after construction Copperweld-Copper lines 
may be operated with a minimum of maintenance. 
The same conductor ruggedness and simplicity that 
lowers construction costs also lowers operating 
costs. 

The trend in rural line construction is to longer 
spans with Copperweld-Copper Conductors. Spec- 
ify them and — 


SAVE WITH SAFETY 


WHEN BUILDING RURAL LINES 


COPPER CONDUCTORS 


MANUFACTURED AND SOLD 
~ KENNECOTT WIRE AND CABLE CO. = PHELPS DODGE COPPER PRODUCTS CORP. 
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ELECTRIFICATION 





New ideas and practices in industrial electrification as presented by 


industrial, consulting and power sales engineers 


Electrified Kettle 
Is New Load Builder 


By O. C. MAYER 


Commercial and Industrial 
Idaho Power 


Sales 
Company, 


Manager 
Boise 


Originally used for candy making, 
an electrified kettle developed by Idaho 
Power Company engineers in co-oper- 
ation with a local candy maker has 
proved useful in the manufacture of 
other The even electric 
heat it provides has proved ideal for 
doughnut frying and for cooking fruits 
and pies. The fact that it can be moved 
around the kitchen or factory adds to 
its versatility. Tested in competition 
with which batch of 
candy in eighteen minutes, the electri- 
fied candy kettle cooked the same batch 
under identical conditions in thirteen 
minutes, the electrically cooked batch 
being of better consistency than the 
other, according to a candy expert. 


confections. 


cooked a 


gas, 


A cylindrical receptacle was con- 
structed from galvanized iron and sup- 





Electric cooking kettle, originally developed for candy 
useful in other applications 
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ported upon a welded pipe frame as 
shown. The interior of this receptacle 
was lined with 3 in. of diatomaceous 
earth, over which was placed a layer 
thick, the 
entire lining being shaped to accom- 
modate the spherical bottom of the 
commercial candy kettle. In the layer 
four 2,100-watt 
electric range units were placed, mak- 
ing a total connected load of 8.4 kw. 
Each electrical heating unit has its 
own three-heat switch, the four switch- 
es being mounted on the front of the 
stand. 


of asbestos cement 14 in. 


of asbestos cement 


Switchboard Meters 
Also for Plant Use 


By R. B. STRASSEN 
Electrical Engineer 
Owens-Illinois Can Company, Chicago 


Portable instruments employed once 
in a while for testing purposes about 
the plant usually repose on a shelf 
when not in use, thus representing a 


making, has been found 







small, but very 
dead, loss of in- 


Hola ng strap 
Portable ' 


instrumentenm } 
















SS vestment in_ their 

~// ™ ° . . 

ff" idle time. Con- 
f | versely, perma- 

| ly installed 

i | nently installe 

Bracket oF | oF switchboard __in- 
sheet metal ~ \ 


struments perform 
no useful function 
except when they 
are being read, 
which is not nor- 
mally a 


Switchboard. 


fronk 





Clip | 
wnector -* 
continu- 
ous, but rather an 
infrequent, 
Therefore, 
why not combine 
the two 
in a single instru- 
ment, letting it re- 
main connected on 
the switchboard when it is not needed 
for testing? 


occa- 
sion. 
Connection block 


i ‘tions 
instru- functi 


switch- 
board duty 


Portable 
ments do 


This is what is done at the Clearing 
(Chicago) plant of the Owens-Illinois 
On the front of the 
main switchboard at the service en- 
trance point are mounted, as is shown 
in the accompanying sketch, a number 
of inclined brackets of sheet iron in 
the places where instruments would 
normally be installed. The instru- 
ments are set on these brackets with 
holding straps of metal pulled over 
them. 

The connections are 
flexible leads and insulated 
land” clips to standard “Superior 
connection blocks mounted on_ the 
board directly below the instruments. 
Holes are cut in the tops of the com 
nection block covers to allow the clip 
connections to be made on the ter 
minals of the blocks. When an im 
strument is removed from the board 
to be used elsewhere the block cover 
is turned over to put the opening on 


Can Company. 


made with 
“Cleve- 


° . 7 
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Reliability. quality, service, these are as 
much a part of Allis-Chalmers as the engi- 
neering talent that incorporates them into 
every piece of equipment Allis-Chalmers 
manufactures. But the engineering task 
does not end here. For to this combination 
of three must be added a fourth, SAFETY. 
Excellent example of this principle is 
Allis-Chalmers Armorclad (Metalclad) 
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Switchgear .. . safe for operators, safe for 
equipment, outstanding in performance. 
Allis-Chalmers Armorclad Switchgear com- 
bines into one metal encased, compound 
filled, factory built and assembled unit, all 
necessary apparatus to make a complete 
three-phase oil circuit breaker installation. 


SWITCHGEAR DIVISION 


HERS aa 
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HEAT-TREATS SMALL PARTS IN PROTECTIVE 


ATMOSPHERE 


Westinghouse 


Small metal parts, especially high-class springs, are being heat-treated at the Sidney, 
N. Y., plant of the Scintilla Magneto Company in this modern mesh-belt, conveyor-type 


electric furnace. Parts no thicker than 


1/32 in. can be heat-treated in this furnace to 


within three points Rockwell of desired hardness and the heavier parts can be hardened 


to within four points Rockwell. 
decarbonization. 


A protective atmosphere is used in the furnace to prevent 
As a result users state that smaller parts leave the furnace practically 


as clean as they went in, making scaling unnecessary. 


the bottom, thus protecting the block 
from inadvertent contacts. 
This arrangement not only saves 
investment 
but 


places for the instruments when they 


in duplicate instruments 
it also provides definite, safe 
are not in use for plant testing and 
removes them from the possible haz- 
ards of storage on a_ shelf 


workbench. 


over a 


Air Conditioning 
Reduces Shoe Losses 


By R. L. 


Director 
Metropolitan Edison 


BAKER 

Power Sales 

Company, Reading, Pa. 
Power for all requirements of a mod- 

erately sized shoe factory was being 

purchased and there was, apparently, 

little chance for load building here, 

except for a small increase in the use 

of light. 


neer’s intimate knowledge of this plant 


However. one power engi- 


indicated a production loss amounting 
to approximately $50 per day due to 
the discard of “cripples,” or shoes par- 
tially spoiled in manufacture. 

Study of this problem, in co-opera- 
tion with one of the heating equipment 
manufacturers, led to the development 
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of a process for treating the leather of 
certain shoes by very accurate control 
of temperature and humidity. A trial 
installation led to the use of this equip- 
ment, together with an_ electrically 
heated drier, which has _ practically 
eliminated the in addition to 
speeding up production. 

While the electric load increased 20 


per cent through the use of this equip- 


kc ysses, 


ment, the saving realized made the in- 
stallation very attractive and the cost 
of electric power became the least im- 
portant consideration. 


Unit Consumptions 
in Steel Production 


Gas and coal fire furnaces do not 
satisfactorily meet modern require- 
ments as to quality of product, ac- 
cording to H. G. Weaver in a recent 
article in the Electrical Review. He 
says the electric furnace brought about 
a more regular product and almost en- 
tire elimination of spoiled material, 
Even though the cost of power is stil] 
high, it has proved to be economical, 
The following approximate power con- 
sumptions are of interest: 


Kw.-Hr, 
Process per Ton 
Rolling ingots down to blooms 
or billets 
Rolling blooms down to light 
rails 


or loops 
Cold rolling light strip 
Annealing cold rolled strip.... 
(each anneal) 
Melting in high frequency fur- 
ne 600 to 800 


150 to 200 


Arc-Welded Barge 
Pulls 20 New Orders 


Barge line operators on the Ohio 
River are showing great interest in a 
new coal barge, constructed by the 
Dravo Contracting Company, Pitts. 
burgh, Pa. The new barge, which is 
built entirely of steel electrically 
welded, has, according to the builder, 
brought in orders for some twenty 
more vessels of the same type. The 
new all welded steel coal carrier is 
175 ft. long over all, 26 ft. beam and 
10 ft. 8 in. deep. Its capacity, fully 
loaded, is 1.250 short tons. 

The vessel is constructed of standard 
mill-fabricated plate and shapes cut 
to size and welded together. The hull 
transverse framing and rake frame are 
of special design developed by the 
builder to provide maximum strength 
with low weight. 


Lincoln Electric 00. 


All-welded coal barge arouses interest 
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Water Level Valve 
Outside the Tank 


Sometimes it is desirable to have 
a closed tank liquid level indicator, 
valve or switch without putting a float 
on the surface of the liquid inside the 
tank. A simple solution to this prob- 
lem was worked out for the boiler feed 
water storage tanks in the main steam 
station of a large Western utility and 
it performed satisfactorily. 

In this plant the water condensed 
from steam bled from the turbines is 
collected in a closed tank. The rate 








A different water level valve 


of draw-off from the tank to the de- 
aerator is determined by the amount 
in the tank, an ordinary application 
for a float valve. It was not desired 
to install a float valve mechanism in 
the tank, and instead the device shown 
in the accompanying sketch was in- 
stalled. It consisted of an exterior 
vessel connected at top and bottom by 
two flexible pipes to the water tank. 
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The pipes entered the tank at points 
between which lay the normally vari- 
able water level. The vessel rested on 
one arm of a balance with a counter- 
weight on the other arm. As the water 
rose in the tank the quantity of water 
in the vessel increased, moving the 
balance arm down and opening wider 
the valve in the pjpe to the deaerator. 
And the valve started to close by the 
reverse action when the water level 
dropped in the tank. This device can 
obviously be employed just as well as 
an indicator or a switch. 


Electronic Analyzer 
for Meter Clocks 


By C. E. MILLER 
Testing Department, 
Commonwealth Edison Company 

Devised for the particular duty of 
inspecting and regulating clocks used 
in recording and other electrical in- 
struments, an electronic clock analyzer 
has been developed and is in use in 
the testing department of the Common- 
wealth Edison Company, Chicago. 
Such analyzers are not new. They have 
already had wide application in lab- 
oratory work and are used by jewelers 
for regulating clocks and watches. 
However, there were certain considera- 
tions special to meter clocks and to 
the methods of testing them that ap- 
peared to demand something different 
from the usual form of electronic 
clock analyzer. 

In the first place a high degree of 
sensitivity was conceded to be unneces- 
sary. The average meter clock has a 
pretty robust tick, and in comparison 
with that employed on more sensitive 
devices of the kind the microphone 


ENGINEERING IDEAS 





Discoveries, proposals and developments by electrical engineers 
and scientists in the field, the factory and the laboratory 





Electronic timer checks meter clocks 


The microphone is cushion mounted in a 
sound insulated box on the underside of the 
shelf below the instrument with a _ small 
brass rod touching the microphone and pro- 
jecting about \% in. up from tthe surface of 
the shelf. The clock movement under test 
is placed on the shelf with its metal frame 
resting on the projecting top of the rod. In 
this way the ticks of the clock are given 
to the microphone. 


and amplifier equipment could be 
quite simple. Also, it was desired to 
incorporate a simple audible indica- 
tion of the condition of the clock un- 
der test. For these reasons the analyzer 
was built in the particular form de- 
scribed here. 

Referring to the accompanying dia- 
gram, it is seen that the analyzer con- 
sists of a crystal microphone and 
amplifier operating a relay that opens 
and closes a neon lamp circuit. 

A loud speaker, shown below the 
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WRITE FOR 
FULL DETAILS 
OF THE MUR- 
RAY PADLOCK 
SEAL-ING 
SYSTEM—NOW. 


uard ... 24 hrs. a day 








THE KING’S GUARD STAYS ON THE JOB 
PROTECTING LIFE AND PROPERTY EVEN 
WHEN THE KING ISN’T AROUND... THAT’S 
THE KIND OF PROTECTION UTILITIES 
NEED... DAY-IN, DAY-OUT PROTECTION 
AGAINST LOSSES FROM PILFERED SERV- 
ICE CONNECTIONS . ...... 


The Murray Padlock Seal cannot be caught off guard—cannot 
be played with—it outsmarts current thieves. 


Every known method of current diversion may not be practiced 
on the lines of every utility, but without adequate sealing even 
the simplest methods will not be detected, let alone the most 
ingenious ones. 


Hundreds of central stations have been using the Murray Padlock 
Seal for years—are continuing to do so—for they know its 
dependability. 


It’s important to Murray Padlock Seal every service if tampering 
is to be detected. Protection by detection is the basis of the 


Murray Padlock Seal-ing system—it’s a seal that’s always on 
the job. 


This system costs little—returns are large. Decide now to put it 
to use guarding your income. 


Current theft is a portion of unaccounted-for-losses—minimize it. 


METROPOLITAN DEVICE CORP. 


1250 Atlantic Avenue, Brooklyn, NW. Y. 


MURRAY PADLOCK SEAL 
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Three stage amp/rfier 
with power pack, 


Crysta/ 
microphone 


ACline 






Synchonous motor’ k ' 
Slotted disk 


Scheme of electronic clock analyzer 


The analyzer dial face is scaled both ways 
from zero at the top of the circle where a 


sector is cut out of the face. Behind the 
face revolves a disk in which are two short 
radial slots, diametrically opposite each 
other. Directly above the shaft of the disk 
is the neon lamp so that the slots in the 
disk pass in front. Thus a slot is illuminated 
and may be'seen if the lamp is lighted while 
the slot is passing the calibrated open sector 
of the dial face. The slotted disk is driven 
by a synchronous clock motor at one revolu- 
tion per second. A synchronous clock, 
mounted on the analyzer panel, is used for 
measuring time intervals in analyzing clock 
defects. 


analyzer in the picture, may be 
switched into the amplifier output. 
The tone and timing of the amplified 
beats indicate the mechanical condition 
of the clock. If distorted beats are 
heard the clock needs attention and, 
since the speed of each clock wheel 
is known, the time interval between 
these distorted beats indicates the 
source of trouble. 

For regulating the clock the speaker is 
switched off and the neon lamp, lighted at 
each tick, is used alone. At the start of 
the test the clock beat must be brought 
into coincidence with the illuminated slot 
at the zero point on the scale. This is 
accomplished by turning the synchronous 
motor driving the disk in the cradle in 
which it is mounted. The knob for this 
adjustment is just below the timer dial. 
If the clock is exactly right in relation to 
the system frequency, the lighted slot will 
remain stationary at the zero point. But 
if the clock is not right the slot will be 
seen drifting from the zero, indicating 
“fast” or “slow” by the direction, and the 
amount of error by the speed, of drift. In 
this particular instrument a drift of one 
division on the scale in one minute indi- 
cates an error of one second per hour. 


The speed of the disk should be 
changed for other beat values than 
multiples of 60. 


A New Insulating 
Material in England 


By the catalytic oxidation of rubber, 
a viscous gum has been produced by 
researches carried out on behalf of 
the Rubber Growers’ Association 
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which aspires to become an im- 
portant insulating material. While no 
practical applications of the new ma- 
terial, known as “Rubbone,” are as 
yet reported, numerous laboratory 
tests appear to show that it possesses 
electrical properties and_ physical 
characteristics which make it worthy 
of further investigation, that when 
properly processed it should have an 
important application in the manufac- 
ture of asbestos boards and tapes and 
that it can form a basis for the easy 
manufacture of baking varnishes for 
application to paper and boards. The 
announcement was in a recent number 
of the Electrical Review (London). 


Noisy Lightning Does 
Damage, by Thunder! 


Contrary to general belief, every 
lightning flash is not accompanied by a 
clap of thunder, according to K. B. 
McEachron, General Electric engineer 
in charge of high-voltage and artificial 
lightning phenomena. His investiga- 
tions have proved that there are often 
lightning strokes which produce little 





or no thunder at all. Such flashes may 
appear just as bright as others, but 
their destructive force is less. 

His studies during the past three 
years have revealed that in some cases 
the electrical current is built up and 
released slowly; that is, in one- or two- 
tenths of a second, as compared to 
millionths of a second in other dis- 
charges. This so-called slow lightning 
produces no thunder. 

The strokes of lightning which are 
most destructive, and do the most dam- 
age from the point of view of damage 
to trees or other objects which may be 
struck, are of a type in which the cur- 
rent builds up very rapidly, not in 
terms of a fractional part of a second, 
but in terms of millionths of a second, 
and this very rapid rise of current pro- 
duces a correspondingly rapid rate of 
pressure rise in the air, which trans- 
mitted to the ear gives the sound of 
thunder. 

His investigations have shown that 
multiple discharges (as many as 40 
discharges in one second) give rise to 
a ripping or tearing sound because of 
the rapid succession of discharges, 
each producing sound waves which 
reach one’s ears at different intervals. 





NEW TREE INSULATOR 

















--O/lless beoiring 

Stainless steel shaft 
Stainless thrust washer 
! 


High insulation and flexibility in service feature a tree insulator which is being brought out 
by D. C. Garroway, 15 Sunnybank Road, Watertown, Mass., to meet rigorous operating 


conditions. 


The unit, known as the “Butterfly” type, is a combination of two wet-process 
y p 


porcelain pulleys arranged in a steel frame to contain at their center any conductor irom 


No. 6 to No. 4-0. 


These pulleys are supplied with self-lubricating oilless bearings and 
swing on stainless steel shafts with thrust washers of the same material. 
radio interference proof and can be mounted in any position. 


The device is 
The pulleys are said to 


offer prime insulation comparable to a 6.6-kv. pin type unit. 
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UNI-ROW 
RADIATORS 


definitely solve 
your Power T rans- 
former problems! 


e Accessible 


Each tube of the radiator is 
easily accessible for sand- 
blasting, cleaning and paint- 
ing in factory or field 









Welded — Sturdy 


The radiator is perma- The tubes are of 13-gauge steel and are tested at 
nently welded to the 100-pounds pressure per square inch. (Illustration 
tank, eliminating valves, shows actual size cross-section view.) 

flanges, gaskets and The tubes have a uniform opening throughout 
bolted connections. their entire length, providing free circulation of oil. 


WRITE FOR CIRCULAR 340. 


THANSFORMER COMPANY 
1701 Island Ave. N.S. Pittsburgh, Pa. 
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HE LOAD 


New ideas and practices in selling electrical equipment and 
service to commercial and domestic customers 


More Light for Your 
Money—and Why 


By G. S. MERRILL 


General Electric Company, Nela Park 
Engineering Department, Cleveland, Ohio 


Three major factors have contrib- 
uted to give the public a steadily in- 
creasing amount of light for its money: 
(1) Energy rates have decreased, (2) 
lamp prices have decreased, (3) lamp 
efficiencies have increased. The in- 
crease in the number of lumen-hours 
obtained for a given expenditure can 
be determined by first calculating how 
much each of the three factors has 
contributed to the reduction in the unit 
cost of light. The method by which 
this can be done is illustrated by the 
following example: 


Domestic Lighting Service 


(60-watt “Mazda” lamps at list price, 
operated at labeled voltage.) 
Jan.1 Jan.1 
1921 1937 
Mean watts ......... V 57.1 58.9 
Mean lumens per watt FE 8.06 12.02 
Rated life, thousands 
OF ONE cscs scicwe L 1.00 1.00 
Lamp price, list, cents P 45 15 
Kw-hr. rate, cents.... R 7.42 4.69 


The cost of light, U in dollars per mil- 
lion lumen hours, can be expressed by the 
following equation: 


0 (PP. 
U=F wit» 


The unit cost of light, U, can ob- 
viously be represented as a rectangular 
area with a base represented by the 
quantity within the brackets and an 
altitude of 10 divided by the mean 
lumens per watt. The first expression 
within the brackets is the cost of lamp 
consumed per kilowatt-hours con- 
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0/Mean Lumens per Watt 





=a 1 
Cost of Lamps 
~ Consumed 


Cost of Energy 
Consumed 


Cents per Kilowatt -Hour 





More light per dollar 


The area between the two rectangles repre- 
sents the decrease in the unit cost of light 
per million lumen-hours between the two 
dates. The difference in area is made up 
of three parts, A, B, and C, representing 
the reduction in unit cost resulting respec- 
tively from the reduction in energy rate, 
from the reduction in cost of lamps con- 
sumed per kilowatt-hour and from the in- 
crease in lamp efficiency. 


sumed. In this case it is practically 
proportional to the price of the lamp 
itself as W L changed only about 3 
per cent. 

With the appropriate values of the 
two sets of variables from Table I we 
obtain the rectangle Un in the accom- 
panying illustration, representing (in 
area) the cost of light January, 1921, 
and the rectangle Us, representing the 
cost as of January, 1937. 

The numerical values applying the 
example in the illustration are as fol- 
lows: 

Per Million 


Lumen-hrs. 


U,,, Cost of light, January, 1921 $10.19 





U,., Cost of light, January, 1937 4.12 
Reduction in unit cost, 1921 
bib pe aie ce tehaie a oa eects $ 6.07 


This reduction in unit cost is made 
up of three amounts, of which the part 


Per 
Cent 
A—resulting from decreased en- 
OORT THe, Thi scee cian $2.83 46.6 
B—resulting from decreased 
cost of lamps consumed is 0.55 9] 
C—resulting from increased 
lamp efficiency, is....... 2.69 443 
Total reduction in unit 
cost, 1921 to 1967. <6<cis $6.07 100.0 





Duquesne Light Company 


High-intensity lighting provided by these 
ceiling reflectors in the Hahn Furniture 
Store in Carnegie, Pa., brings out the true 
colors of these rugs and heightens the 
value of the merchandise. Says the man- 
ager: “Our color-matching difficulties are 
practically ended and our merchandise 16 
more attractive and more appealing.” 
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This gentle little creature who is doing his darnedest 
to shake the gizzard out of the cable may look like a 
bogey-man, but he’s really on your pay roll .. . because 
he’s costing you plenty of money! He’s an invisible and 
destructive guest, and you'll always know he’s around if 
you feel vibration quivers when you walk through your 
mill, factory, power plant, or whatever. 

Brittle, dried-out wire insulation is a setup for him. 
When it’s in that condition it falls easy prey to his quiv- 
ers and shakes . . . cracks appear . . . and the pipe-stem 
hard insulation falls away. After that anything can hap- 


IKIES 


pen ranging from a short to a costly equipment and 
labor tie-up, or even heavy property loss by fire. 

But, you can trip the big boy up just as easily as you 
can order Rockbestos. Here’s a wire insulated with asbes- 
tos. It can’t dry out or crack because it’s heatproof .. . 
and that’s why it’s vibrationproof! It’s flameproof, too, 
and highly resistant to oil, grease, and corrosive fumes. 
Perhaps you have a spot in your plant where you can use 
some as a money-saver? May we send you samples or a 
catalog? Rockbestos Products Corporation, 871 Nicoll 
Street, New Haven, Connecticut. 


Also refer to Electrical World Buyer’s Reference Number for 1938. 


ROCKBESTOS AVC. wire with permanent insulation- 
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EL PASO STREET CARS CARRY EFFECTIVE SLOGANS 


ELECTRIFY youn mc , 


or More ABUNDANT Livin 


x ; ¥ 


c 


Cloth banners mounted on wooden frames are fastened to the tops of the cars and their 
red and black letters are large enough to be easily read while the car is moving along. 
Some of the slogans, “The Electric Way Is the American Way to Cook and Heat Water,” 





“Electric Cookery Unequaled for Cleanliness, Safety, Dependability,” “Electric Water 
Heating — Convenient — Dependable — Absolutely Safe,” “Electrify your Kitchen for 
More Abundant Living,” are subtle sales arguments which have aided materially in 


effecting sales of many electrical household appliances. 





Forced Ventilation 


Brooder Economical 
By J. C. SCOTT 


Agricultural Engineer 
Puget Sound Power & Light Company 
Seattle, Wash. 

While electric brooders are not new, 
yet there are many new features of 
electric brooders which have had 
much to do with the improvement of 
the poultry industry ir western Wash- 
ington. Ten years ago poultrymen 
expected to have a brooding season 
mortality of 15 to 20 per cent. Today 
it is very uncommon for commercial 
poultrymen using modern equipment 
to have mortality as high as 5 per 
cent. Not only do poultrymen pro- 
duce stronger chicks in larger quan- 
tities, but also the cost of brooding 
these chicks has been reduced to where 





Fig. 1—Wiring diagram recommended 

by Puget Sound Power & Light Com- 

pany to Washington poultry raisers for 
a forced ventilation brooder 


Total element load, 1,050 watts 
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it is only one-quarter to one-third 
of what it was ten years ago. Lower- 
ing of chick mortality is the result 
of improved practices and equipment, 
particularly important among which 
is modern electrical equipment. 

As an example, the new design of 
brooder supplies chicks with all the 
air they need, the air is warmed be- 
fore going into the chick chamber, 
and birds in the middle of the hover 
are supplied with as much air as those 
at the outer edge. Another very im- 
portant feature of the forced ventila- 
tor brooder is that those birds at the 
outer edge of the brooder are not sub- 
ject to cold drafts, because warm air 
is constantly forced out of the brooder 
instead of the fresh cold air coming 
into the hover underneath the curtains, 
as was the case with the old type 
brooders. This is accomplished by 
drawing the air in a central intake at 
the top of the brooder. The air 
passes downward over a baffle plate, 
which redirects it over the heating ele- 
ments fastened to the ceiling of the 
brooder. 

With the forced ventilation brooder 
there is much more air supplied for 
the needs of the chicks than in the 
old hovers, important because it has 
demonstrated that chickens require 
five or six times as much air per pound 
live weight as other animals or hu- 
mans. Plenty of warm air circulation 
is also quite necessary to keep the 





floor absolutely dry under the hover. 

Contrary to expectations, the forced 
ventilator consumes less electricity than 
the old dead air type. Air at the 
desired temperatures is maintained 
just right for proper brooding with 
one-third to one-half as much energy. 


New Load Builder 


for Commercial Users 


Commercial load building gets a new 
impetus from the current campaign of 
Consolidated Edison Company of New 
York, Inc., to place approximately one 
hundred thousand “Saleslites” with its 
commercial customers. 

Approved appliance dealers and the 
company are co-operating in the sale 
of the newest luminaire by Westing- 
house, called a “Saleslite.” It will be 
sold for $12, with payments spread 
over six months, which gives a short 
term and still payments are small. The 
luminaire is sold equipped with a 300- 
watt medium base Mazda with pull 
chain. This will help in securing satis- 
factory lighting levels and in keeping a 
300-watt load in the fixture. The pull 
chain arrangement will obviate the ne- 
cessity for installing switches should 
this expense be a hindrance to the sale. 
The luminaire focuses a direct light on 
merchandise located below and indirect 
light without glare is derived through 
the top of the luminaire. 





30,000 kw. of commercial 
lighting load 


Westinghouse’s newest luminaire comes iD 
two lengths, is all-aluminum finished, gives 
both direct and indirect light. Sales of 


100,000 by Consolidated Edison wouid 
39,000 kw. of load. 


nean 
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Pues company users of TIMELY IDEAS, 
throughout the country. receive many com- 
ments, similar to the above because readers 
of TIMELY IDEAS find the selected case 
studies and special plant features not only 
interesting but useful as well. 


TIMELY IDEAS, which is compiled and pub- 
lished by McGraw-Hill Electrical Publications, 
demonstrates the economic advantages of 
purchased power with new ideas and new 
equipment—it is designed for easy reading 
and is aimed at good will and load building. 
Over 70 of the leading utilities distribute 
copies to power users in industry. 


We will gladly send, without obligation, a 
sample copy of the current issue so that you 
too will be familiar with TIMELY IDEAS. 


i TIMELY IDEAS, 
“? 330 West 42nd Street, New York, N. Y. 


an 
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\ 
TIMELY IDEAS 
330 W. 42nd St., 
New York, New York 
Gentlemen: Please send 
along a sample copy of the 
current issue of TIMELY IDEAS 
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C. M. Snyder Named Manager 
of G.E. Appliance Sales 


Carl M. Snyder, a pioneer in en- 
semble selling of electrical appliances 
for the home and manager of the 
General Electric Home Bureau in New 
York, has been appointed manager of 
appliance sales for the General Elec- 
tric Company. In his new position 
Mr. Snyder is responsible for the sale 
of all products of the household appli- 
ance division, of the radio division 
and of the specialty appliance division. 

Mr. Snyder’s activities during the 
past several years have ranged from 
the practice of architecture and the 
promotion and sale of the electric 
dishwasher to the co-ordination of all 
electric home appliances in “packages” 
designed to attract the interest of 





builder, merchandiser and consumer. 
As a member of the G. E. organization 
Mr. Snyder suggested the first appli- 
ance design committee, which he still 
heads. He early saw the possibilities 
in the complete electric kitchen and is 
generally credited with pioneering the 
program that has since been adopted 
by the entire industry. Later General 
Electric transferred Mr. Snyder to 
New York as president of Houses, 
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ews 


Inc., and later as manager of the 
newly formed Home Bureau. 


> Epwarp R. Watsu, Jr., heating 
sales executive, has been appointed to 
head the York Ice Machinery Corpora- 
tion’s newly organized automatic heat- 
ing division. 


> C. D. BarsuLesco has been named 
head of the recently organized depart- 


ment of electrical engineering at 
Antioch College, Yellow Springs, 
Ohio. 


> Georce N. KAUFMAN, formerly con- 
nected with the Columbus Railway, 
Power & Light Company, Columbus, 
Ohio, is now associated with the Indian- 
apolis Power & Light Company, en- 
gaging in advertising, publicity and 
employees’ publication work as assist- 
ant to John G. Longsdorf, advertising 
director. 


> Mayor HERBERT J. Fiacc of Ridge- 
wood, N. J., has been appointed chief 
engineer for the New Jersey Board of 
Public Utility Commissioners. Major 
Flagg has been on the staff since last 
July. He has been engaged in various 
capacities in the public utility field 
over the past 22 years. Starting in 
1915 on the engineering staff of the 
State of Washington Public Service 
Commission, he became chief engineer 
in 1919, the position he held until 
1924, when he resigned to enter the 
employ of Federal Light & Traction 
Company. For seven years he was 
assistant general manager of the 
Gray’s Harbor Railway & Light Com- 
pany at Aberdeen, Wash., a Federal 
Light subsidiary. In 1931 he was 
assigned as staff engineer with head- 
quarters in New York. He resigned 
to join the New Jersey commission 
staff. His recent appointment is to the 
vacancy created by the resignation of 


R. G. Macy. 


ABOUT PEOPLE 


Terry Made Superintendent 
of Electric Department 


C. A. Terry, general superintendent 
of power supply and construction for 
the New York Power & Light Corpora- 
tion, has been appointed general sup- 
erintendent of the electric department. 





This 


of Mr. 
resulted from the transferring of the 
office of W. J. Gilson, vice-president of 
the corporation in charge of opera- 


Terry 


appointment 


tions, from the company’s service 
building in North Albany to the exec- 
utive offices in Albany. 

The change of offices made it neces- 
sary for Mr. Gilson to reorganize to 
some extent the direction of that part 
of the company operations for which 
he is responsible. Other department 
heads, in addition to Mr. Terry, who 
will report to Mr. Gilson are: J. L. 
Eberle, general superintendent, gas 
department; G. C. George, chief 
engineer, and J. L. Harvey, superin- 
tendent power control. 


> H. F. MacGraTH has been appointed 


department store supervisor of house: 
hold refrigeration sales for the mer 
chandising division of the Westing: 
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house Electric & Manufacturing Com- 
pany, with offices at Mansfield, O. Mr. 
MacGrath brings to Westinghouse a 
wealth of experience from the wide 
and varied positions held in the refrig- 
eration field. 


United Engineering Trustees 
Elect Yarnall President 


D. Robert Yarnall, chief engineer of 
the Yarnall-Waring Company of Phil- 
adelphia, has been elected president of 


| 





joint 


United Engineering Trustees, 
agency of the four Founder societies 
of electrical, civil, mining and metal- 
lurgical, and mechanical engineers. 
Mr. Yarnall is nationally known as an 


industrialist and engineer. In 1912 
he organized the Yarnall-Waring 
Company, manufacturer of power 
plant specialties. He is a director and 
chairman of the public affairs com- 
mittee of the American Engineering 
Council and vice-chairman of the 
Engineering Foundation. 

Other officers elected by United 
Engineering Trustees follow: Albert 
Roberts, Minerals Separation North 
America Corporation, and Henry A. 
Lardner, J. G. White Engineering 
Corporation, vice-presidents; H. R. 
Woodrow, Consolidated Edison Com- 
pany of New York, treasurer. John 
H. R. Arms, general manager of the 
trustees, continues as secretary. 


P Water C. SCHOEPPE, secretary. 
auditor and a member of the board 
of directors of the Florida Power Cor- 
poration, has severed his connection 
with that utility to join the Metro- 
politan Edison Company in Reading. 
Pa. Mr. Schoeppe had been con- 
nected with Florida Power for more 
than ten years. E. W. Neate of the 
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Kentucky-Tennessee Light & Power 
Company, Bowling Green, Ky., has 
been transferred to Florida Power 
Corporation to take over the duties 
relinquished by Mr. Schoeppe. 


> DonaLp P. Caverty, for the past 
73 years illuminating engineer Lynn 
(Mass.) Gas & Electric Company, has 
joined the commercial engineering 
staff of the Hygrade Sylvania Cor- 
poration, with headquarters at Salem, 
Mass. Mr. Caverly is well known in 
utility circles in the Northeast and is 
the author of an article, “Automatic 
Lighting Control Safeguards  Chil- 
dren’s Eyes,” which appeared in ELEc- 
TRICAL WoRLD, February 13, 1937, 
page 43. He is secretary of the New 


England section of the I.E.S. 


> D. P. C. NEAve, general manager 
and secretary of the British Copper 
Development Association since its 
formation in 1933, is resigning at the 
end of the year. G. W. PREsTON, the 
association’s electrical engineer, has 
been appointed general manager and 
Dr. S. BAKER, now assistant secretary, 
will become secretary. 


Gen. Otto H. Falk Honored 





.* , 
~ \ oe 
ele i 
Milwaukee Sentinel 


Gen. Otto H. Falk, chairman of the 
board of Allis-Chalmers Manufactur- 
ing Company, was recently presented 
with the distinguished service medal 
as Milwaukee’s “Outstanding Civic 
Leader in 1937,” an award made 


annually by Milwaukee Cosmopolitan 
Club. More than 400 guests attended 
the dinner at the Pfister Hotel. The 
award was based not only on the per- 
sonal character of Mr. Falk but be. 
cause the company he heads has given 
steady jobs through the year to more 
than 9,000 residents of the city. Gus. 
tave P. Utke, president of the Mil- 
waukee Cosmopolitan Club, made the 
presentation. 


> FranK H. Swayze, supply sales 
manager of the Graybar Electric Com. 
pany, has been elected vice-president 
and director of domestic sales of the 
Whitney Blake Company with head- 
quarters in New Haven. Mr. Swayze’s 
new duties will keep him in close 
touch with his former associates as 
Graybar is the sole distributor in this 
country of the products of Whitney 
Blake, which are principally cords and 
wire of all descriptions. Last Decem- 
ber he completed thirty-five years of 
service with Graybar. 


> Cart L. GeRHARDT, for more than 
thirteen years electrical engineer with 
Henry L. Doherty & Company and 
Cities Service Company, has recently 
been appointed chief electrical engin- 
eer for 22 PWA power projects lo- 
cated in the Tennessee Valley area, 
with headquarters in Chattanooga. 
He will assist Kenneth Markwell, who, 
as chief project engineer, will have 
general supervision of the entire pro- 
gram. Since becoming a member of 
the Power Division in Washington in 
1936 Mr. Gerhardt has been given 
several important assignments. Before 
assuming his new duties in Chatta- 
nooga he was assistant project engin- 
eer on the $15,000.000 Colorado River 
flood control project in Texas with 
headquarters in Austin. 


OBITUARY 


> Rotun A. Witpur. general counsel 
for the Utah Power & Light Com: 
pany, from 1913 to 1916, died Octo- 
ber 19 in Toledo. Ohio, in his sixty: 
sixth year. 


PRopert C. Brown, widely known 0 
Canada, Latin America and Mexico 
as an electrical engineer, died at his 


home in Toronto October 30. Mr. 
Brown held executive positions with 
several utility companies in_ these 
countries at various times. (tthe 


ExectricaL Wortp + November 20, 193! 











sel 
m- 
tO- 


in 
ico 
his 
Mr. 
vith 
ese 


the 


1937 


time of his death he was a 
president of the Rio de Janeiro Tram- 


way, Light & Power Company, Sao | 
Paulo Tramway, Light & Power Com- | 


pany, Mexican Light & Power Com- 


pany and the Mexico Tramway Com.- | 


pany. Mr. Brown was 72 years old. 


> GeorcE E. McLean, superintendent 
of the British Columbia Electric Rail- 
way Company’s power plant at Rus- 
kin, B. C., died recently, after a brief 
iliness, in his fifty-eighth year. Mr. 


vice- | 





McLean had been in B. C. Electric | 


service since 1910. 


>Lioyp J. Epcerty. for the past 


eight years assistant to the manager | 


of the New England incandescent 
lamp division of the General Electric 
Company, Boston, died at his home in 
Swampscott, Mass.. November 1. 


> Ropert K. Situ, St. Louis district 
representative of the Electric Con- 
troller & Manufacturing Company of 
Cleveland, died recently, following 
an emergency operation for appendi- 
citis. He was 29 years of age. 


> Dr. Joun R. Haynes, president of | 


the Los Angeles Board of Water and 
Power Commissioners, died October 
30 at a Los Angeles hospital, in his 
eighty-fifth vear. Dr. Haynes was 
widely known for his activity in con- 
nection with the Los Angeles munici- 
pal power bureau. 


>SamueL E. HENDERSON, central sta- 
tion engineer, Canadian General 
Electric Company, Ltd., Toronto, Ont., 
died recently. Following graduation 
from Toronto University he became 
associated with the General Electric 
Company at Schenectady and after 


joining the Hydro-Electric Power 


Commission of Ontario he was given | 


full responsibility for the design and 
manufacture of 110,000/13,200-volt 
switchboards for the commission. Sub- 
sequently he became associated with 
the Canadian General Electric Com- 
pany at Peterboro as engineer in 


charge of estimating. design, and 


manufacture of switchboards and 
other apparatus. He was then trans- 
ferred to Toronto as central station 
engineer. A fellow of the A.I.E.E., 
Mr. Henderson had been active in its 
committee work, having served on the 
committee on protective devices, mem- 
bership committee and was a vice- 
president during 1922-1925. He was 
a member and president of the Engi- 
heers’ Club of Toronto. 
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ALUMINUM TO 
COPPER 
CONNECTORS... 


1. Perfect fit—accurately machined threads apply high pres- 
sure to joint. 


2. High pressure is distributed over large area of aluminum to 


prevent appreciable cold flow and consequent loosening 
after connector is applied. 


3. Copper and aluminum wires are well separated—a drop of 
water cannot bridge them and eat the aluminum wire. 


4. Surface of spacer slug is hot tinned to give weather resist- 


ing coating and galvanized to prevent galvanic action with 
aluminum. 


=. The portion of spacer that contacts the copper tap wire is 
plain copper. 


In Reliable Aluminum to Copper Connectors the areas of 
clamping surfaces are proportioned so the aluminum will not 
flow and loosen the joint. 


Aluminum is very soft and flows after tightening if compression is applied 
to too small an area. This results in a loosening of the joint and an 
increase in its resistance. In the Reliable Aluminum to Copper Con- 
nectors the contact areas are carefully proportioned to give good 


electrical performance. 
Reliable Aluminum to Copper Connectors separate the alumi- 


num line wire from the copper tap to prevent the action of 
galvanic corrosion on the line wire. 


This cannot be done by a thin strip that may be bridged by a drop of 
moisture—it requires careful separation at critical points. 


* 












A complete line of 
Solderless Connectors 
carefully engineered 

and manufactured 


COPPER TO COPPER 
COPPER TO ALUMINUM 
COPPER TO STEEL 
COPPER TO GUY WIRE 
ALUMINUM TO ALUMINUM 
ALUMINUM TO STEEL 
ALUMINUM TO GUY WIRE 
STEEL TO STEEL 


ELECTRIC COMPANY 
CARROLL AVENUE + CHICAGO 
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Refrigerator Sales 
Rise in September 


Domestic sales of household refrig- 
erators during September totaled 
76,905 units, valued at $6,445,727, 
compared with 72,846 units, valued 
at $5,431,226 in September, 1936. For 
the nine months ended September do- 
mestic sales totaled 1,954,880 units, 
valued at $166,532,677, compared 
with 1,668,652 units, valued at $134.,- 
865,584, for the similar period of 
1936. 

World sales for the month of Sep- 
tember totaled 87,842 units, valued at 
$7,300,862, compared with 83,715 
units, valued at $6,234,664, for Sep- 
tember, 1936. World sales for the 
nine months ended September 
amounted to 2,116,612 units, valued 
at $178,671,571, compared with 
1,810,283 units, valued at $145,295,- 
005, for the similar period of 1936. 


Ford Motor Lets Contracts 


Ford Motor Company, Dearborn, 
Mich., has placed a contract for a 
110,000-kw. turbo-generator unit for 
main power station with the General 
Electric Company, making the third 
such unit at the plant. Combustion 
Engineering Company has the con- 
tract for high-pressure boiler and 
accessory equipment. For cold finish- 
ing mill expansion, Westinghouse 
Electric & Manufacturing Company 
will furnish twelve sets of three 
electric-operated annealing furnaces 
and auxiliary apparatus. 

* 


Lapp Plans Plant Additions 


Lapp Insulator Company, Inc., is 
adding two new buildings to its plant 
at Le Roy, N. Y.—a cement block stor- 
age building to relieve congestion in 
the packing and shipping department 
and a new laboratory building to 
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house all laboratory equipment ex- 


cept the ceramic laboratory. Addi- 
tional equipment will be installed and 
better testing facilities will result, the 
company reports. 


Sharp Gain Reported 
in Electric Welding 


Consumption of electric welding 
wire this year is estimated at 170,000,- 
000 lb., as against 111,000,000 Ib. 
last year and with 18,800,000 Ib. in 
1932, according to statistics gathered 
by the electric welding section of the 





1932 1935 1934 1935 1936 





National Electric Manufacturers As- 
sociation. 

An indication of how rapidly the 
electric welding process is extending 
its field of application, it was stated, 
is seen in the fact that 1.4 lb. of wire 
was used in 1932 for each ingot ton 
of steel, and in 1936 the figure was 
2.4 lb., an iacrease of 71 per cent. 

On the basis of an average require- 
ment of 1.8 kw.-hr. per pound of weld- 
ing wire the power consumption for 
1936 is estimated at 200,000,000 kw.- 


AND MARKETS 





hr. It is estimated that an increase of 
more than 100,000,000 kw.-hr. is in 
prospect this year. 

In the field of power plant high- 
pressure piping the advances in ap- 
plication have been especially notable, 
the process proving out with complete 
satisfaction for systems operating as 


high as 1,500 lb. per sq. in. 


Oil Burner Shipments 
Show Gain in August 


Shipments of oil burners, as re- 
ported by the Bureau of the Census, 
indicate a constantly increasing utility 
load in this type of appliance. The 
number of units shipped in August 
was 22,413, 6 per cent above a year 
ago and 37 per cent above July. The 
latter rise is seasonal and approxi- 
mately the same as it was in 1936. 
Total shipments for the first eight 
months were 116,159, as against 99,- 
866 in the same period last year. 

New orders, less cancellations, in 
August totaled 23,479 units as against 
22,347 in August, 1936, an increase 
of 5 per cent. Of the total August 
shipments 17,747 were of the domestic 
type using mechanical draft. 

Orders and shipments normally rise 
to a sharp peak in September and Oc- 
tober, when the monthly figures are 
several times as large as in winter. 


Manufacturers Give 


Special Dividends 


Among the electrical manufactur- 
ing companies that have recently de- 
clared special dividends are the fol- 


lowing: 

Canada Wire & Cable, accumulation of 
$6.75 on 61% per cent preferred, payable 
December 1 to stock of record Novem: 
ber 18. 


Hooker Electrochemical, special of $2 
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Phone call brings “SCULLY SERVICE” 
... saves loss on Perishable Goods 


Garage man finds that he 
e needs a 4’ beam to reintorce 


I Late Saturday afternoon, the driver of a truck carrving a load of 
*melons stops just six miles south of Pittsburgh when he notices the bodv so the truck can 


peculiar action on the part of his truck. Investigation shows that the proceed on its way with the 
body frame has sagged so as to make further progress impossible. a perishable goods. He calls the 
Ry Scully Pittsburgh Warehouse. 


<< nay a: 


Saturday afternoon, but 





e quick phone calls soon put On its way the same night! Thanks to Scully service and quick work 
Scully men on the job. In no * at the garage, the truck moves on to its destination only a few hours 
time at all, the beam is cut and afeer the breakdown occurred. 

' delivered to the garage. 


se 








: 

. MALL orders—large orders—rush or not, they all get Scully Service. Call 

e Scully in emergencies and for your regular requirements, too. Every one 
of the eight Scully warehouses carries a big stock of steel, steel products, 
copper and brass. 

Next time try Scully. Phone, wire or write the nearest Scully warehouse. 
Send for a free copy of our handy, complete Stock List and Reference Book. 
Remember: Scully Service is your insurance against delay. 
SCULLY STEEL PRODUCTS COMPANY 
‘ 1 
. Distributors of Steel, Steel Products, Copper and Brass 


|. fas CHICAGO +«© NEWARK, N.J. «© ST. LOUIS +« BOSTON «+ ST. PAUL 
: CLEVELAND « PITTSBURGH ¢« BALTIMORE 





UNITED STATES STEEL 
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paid October 30 to stock of record October 
15. 
Fairbanks, 
cents a share in addition to the regular 
quarterly payment of 25 cents on the com- 
mon stock. The company also voted a regu- 
lar quarterly of $1.50 on the pereferred 


Morse, extra dividend of 25 


stock. All dividends are payable December 
1 to stock of record November 12. 

Worthington Pump & Machinery, divi- 
dends of $4.31144 a share on both series 
of its cumulative prior preferred stock, cov- 
ering the period from January 1 to De- 
cember 15. These are the first dividends 
to be paid on any of the company’s stocks 
since 1932. 


Manufacturers Issue 
Earnings Statements 


Electrical manufacturing companies 
have recently issued the following 
earnings statements: 


Rospins & Myers—Year to August 31: 
(Including subsidiaries), net income, $226.- 
476, equal, after dividend requirement on 
preferred, to 45 cents each on 126,855 com- 
mon shares, against $180,107, or 18 cents 
a common share in preceding year. 

ANACONDA WirRE & Casie—Preliminary 
report for three months to September 30: 
(Including subsidiaries), net income, $609,- 
688, equal to $1.44 each on 421,981 shares 
of capital stock, against $764,266, or $1.81 
a share on the stock, in the corresponding 
period in 1936. 

SeuarE D—Nine months to September 
30: net profit $788,616. equal to $2.29 each 
on 343,754 shares of $1 par common stock 
outstanding. Based on present capitaliza- 
tion, the company’s net profit of $593,823 
a year before equaled $1.72 a common 
share. September quarter: Net profit, 
$252,466, or 73 cents a share, on 343,754 
common shares, against $322,077, or 93 
cents a common share, in preceding quarter, 
and $252.768. or 73 cents a share, in third 
quarter of 1936. 


Leonard Plans 1938 Activity 


Leonard division, Nash-Kelvinator 
Corporation, will use the largest ad- 
vertising appropriation in its history 
in 1938, according to Walter Jeffrey 
advertising and sales promotion man- 
ager. Announcement was made at a 
recent meeting in Detroit of the dis- 
trict managers with R. I. Petrie, sales 
manager, to discuss merchandising 
and advertising plans for the 1938 
line of electric refrigerators. 





New York Metal Prices 


Nov. 9, 1937 Nov. 16, 1937 


Cents per Cents per 
Pound Pound 

Copper electrolytic. ..... 11.00* 11.00* 
Lead Am. S. & R. price. . 5.00 5.00 
Ng osu e-w ene 16.25 16.00 
Nickel ingot....... ace 35.00 35.00 
__ ere rer 6.10 6.10 
Tin Straits..... an 42.25 45.25 
Aluminum, 99 per cent. . 20.00 20.00 


* Delivered Connecticut Valley. 
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Field Reports on Business 


President Roosevelt's 


conferences 
done much to encourage business. 


with industry leaders have 
Possibilities loom that the 


Administration may ease its power program in competition with 


the utilities. 


NEW YORK 


President Roosevelt’s overture to the util- 
ities last week and his proposed conferences 
with industry leaders has given encourage- 
ment to harrassed business. The prospects 
that the utilities could wipe out the $2,600,- 
000,000 construction “deficit” by much- 
needed new building and expansion pro- 
vided the government and the _ industry 
could “get together” is seen in Administra- 
tion circles as a possibility of reviving the 
heavy industries and stimulating business. 

All eyes in the business world were 
turned to Washington this week as Congress 
opened the special session. With so many 
White House proposals on the list, a stormy 
session is being predicted. This is seen in 
the light of the present recession in busi- 
ness and the demands being made on Con- 
gress to do something to prevent another de- 
pression. For this reason changes in the 
tax laws and easing of restrictions on busi- 
ness seem probable. 

A banner year in sales of household elec- 
trical appliances is seen for 1938 with the 
major companies making plans. Utility 
companies are co-operating and are spurr- 
ing their staffs. 

Many businesses are being urged to take 
advantage of the present recession in trade 
as a means of rehabilitating production 
facilities in order to be prepared for the 
next rush of orders. It is believed that this 
movement, if carried out on a large scale, 
will do much to stimulate business. 

Trade is reported as spotty in this sec- 
tion. Preparations are going forward in 
anticipation of good Christmas business. 


PACIFIC COAST 


Despite such handicaps as sharp decreases 
in various building trades and the inevitable 
reaction to market fluctuations, residential 
and private building continues fairly steady. 
San Francisco, with 637 permits, totaled only 
$881,530 during October, but there were no 
large jobs nor any public work included. 
Los Angeles, with $4,034,701, showed a 45 
per cent decrease under October last year 
and Oregon and Washington, with a total 
of $1,819,508, showed a decrease of 40 per 
cent. The Redwood lumber belt expects in- 
creased business during 1938. 

Industrial business and projected plant 
construction is particularly good. Especially 
large programs of expansion are announced 
by Columbia Steel, with new office buildings 
and warehouses at Los Angeles and new 
mills at Torrance and Pittsburgh, and Rich- 
field Oil’s new $4,000,000 refinery at Watson, 
including what is described as a large amount 
of electrical work. Boeing in Seattle has 
been awarded an order for thirteen govern- 
ment planes, valued at $2,518,000. 

Miscellaneous orders typical of present 
demand include $486,000 for Diesel gener- 
ator station and various power stations in 
Phoenix and Salt River irrigation project, 
$35,000 Westinghouse transformers for Ari- 
zona shipment, $40,000 smaller sizes of dis- 
tribution transformers and $15,000 substa- 
tion feeder regulators for central California 
lines, $18.000 fiber conduit for Los Angeles 
and 5 miles of No. 4/0 copper trolley wire 
for San Francisco. A sharp decrease in 


Trade continues spotty, although good business is 
being anticipated during the holidays. 


Congress is being watched. 


rubber-covered wire to reflect the recent 1} 
cents per lb. bare copper drop and a price 
increase in rigid iron conduit to cover 10 
per cent rail freight rate advance are ex- 
pected by coast wholesalers. 


NEW ENGLAND 


With interest in heavy electrical equip- 
ment at a low stage and utility buying quiet, 
orders for equipment are confined to small 
motors and some of the special lines. During 
the past week one manufacturer received 
orders covering 120 hp. in small motors from 
a machine tool builder and fractional-hp. 
motor orders are being received in small 
groups. Small switch and control apparatus 
sales are spotty. Recently an interesting 
sale of eight 10,000-amp. switches was re- 
ceived by Thoner & Martens, Boston, for re 
search at the Massachusetts Institute of 
Technology. This firm hag also sold six 
2,000-amp., 2,500-volt switches and six 2,000- 
amp., 15-kv. switches to the Cambridge Elec- 
tric Light Company. 

Street lighting is active. Bids for traffic 
signals are being considered by the state in 
connection with motor traffic regulation at 
drawbridges in the Boston area. A contract 
for 41 10,000-lumen sodium-vapor lamps to 
be used in the Mystic Valley Parkway will 
be awarded soon. Twenty new lights will be 
added to the North Adams system before 
January. 

Electrical merchandise sales are picking 
up in the Boston area according to one 
prominent house, and the outlook is excellent 
for the forthcoming holiday trade. Whole- 
salers report some delays in meeting the de- 
livery requirements of retailers purchasing 
new models, due to the slowness of these 
outlets in ordering. This is not regarded as 
more than temporary. 


CHICAGO 


Business sentiment wavers between hope 
and pessimism. The indication of changes 
in governmental policy, however, if they 
can be accepted at face value, should defi- 
nitely remove some of the shackles from 
business. Although many are hoping this is 
what business has been waiting for, most 
leaders are skeptical of the Administrations 
proposed armistice. 

Another encouraging feature was the lo- 
cal automobile show, where sales reached 
a total of nearly $20,000,000 and registered 
gains ranging from 25 to 400 per cent over 
last year, according to latest reports from 
manufacturers. This is particularly encour- 
aging in view of the higher prices on this 
year’s models. 

The Park Commission has authorized an 
expenditure of $1,500.000 to complete Sol- 
diers Field. This will include a four-story 
building for the park administration as well 
as additional outdoor lighting equipment. 

Electrical manufacturers report a decline 
in orders during the past week. Wholesal- 
ers’ activity is slower with a tendency to 
wait for price concessions. Construction 
work by central stations continues wun 
abated and lighting equipment sales are 
making a favorable showing. Appliance 
sales are steady and the demand for small 
motors is encouraging. 
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Atomic-Hydrogen Welding 


A specially designed atomic-hydrogen 
welding machine is used by a mid-western 
manufacturing company to weld the seam of 





Atomic-hydrogen welding machine. 
General Electric Co., Schenectady, N. Y. 


nickel alloy tubing for heating units. The 
welding head, adjustable in all directions, 
contains a fan-shaped, single-phase, a.c. arc 
maintained between adjustable tungsten 
electrodes and inside of a hydrogen flame. 
Metal welded by this process is not in the 
electrical current and need not be grounded, 
according to the company. 


Articulating Trucks 


An articulating frame is featured in newly 
designed ram and fork trucks: in effect, truck 
frame is rigid fore and aft, but is free to 
articulate about a fore-and-aft axis. Main 
purpose of this construction is to provide 
maximum stability of the truck in either 
loaded or empty condition as well as a degree 





Ram truck shown; with or without 


t 


ung feature; in capacities from 8.000 
to 16,000 lb.; end or center control. The 
Yale & Towne Mfg. Co., Philadelphia. 
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EQUIPMENT 


of side articulation that will keep all wheels 
on the ground with an equalized load con- 


dition both left-hand and _ right-hand 
wheels. Drive wheels are of the non-steer 
type and are on load end of truck. Steering 
wheels are under battery and are designed 
to give a very steep angle of steer. 

= 


Temperature Controls 


Special sensitized paper and a stylus, in- 
stead of ink, are used by new temperature 
controls for recording or recording and con- 
trolling temperatures up to 1,000 deg. F. 
Rotation of the 10-in. chart is accomplished 
with a Telechron clock. Instruments employ 
company’s mercury-actuated flexible control 
element. Recording controllers use one of 
three type of micro switches: two-wire con- 
trol circuits, normally on or off, capacity, 
500 watts a.c., 50 watts d.c.; three-wire 
thermostatic control circuits or single-pole, 
double-throw types, capacity 250 watts a.c., 
25 watts d.c. 





Recording controller shown. The Part- 
low Corp., New Hartford, N. Y. 


Insulating Papers and Fabrics 


The Allied Rubber & Mica Co., Cleve- 
land. 


Newest additions to this company’s line 
of laminated electrical insulating materials 
include: “Armo Micaweld,” said to be the 
strongest paper and mica combination avail- 
able, combining paper-faced mica films with 
100 per cent cotton rag paper which is coated 
with a water, oil, acid and alkali resistant, 
offered in thicknesses of 0.015 and 0.020 in. 
only; “Electro Micaweld,”’ similar to the 
above, but offered in thicknesses of 0.010 
and 0.012 in.: “Armobond,” 100 per cent 
cotton rag paper laminated to varnished 
cloths, thicknesses 0.012 to 0.027, and “Elec- 
trobond,” varnished cambric protected on 
both sides by 100 per cent cotton rag paper, 
thicknesses 0.010 to 0.025. 






AVAILABLE 


Potentiometer Controller 


Electrical measurement and _ air-operated 
control are combined in this instrument 
for indicating, recording and _ controlling 
processing temperatures between minus 300 
and plus 3000 deg. F. Specific applications 
include electric, gas- or oil-fired furnaces or 


Wet 
HEAT 





“Masoneilan” air operated potentiometer 
controller; with ‘‘Micromax”’ potentiom- 
eter; for 110 volts, a.c. 25, 50 or 60 
cycles, or d.c. Mason-Neilan Regulator 
Co., Boston, 


ovens, solvent extraction units and top tower 
temperature control. An automatic locking 
system permits cutting out control system 
or removing it, without interfering with the 
potentiometer operation; it also permits 
swinging the potentiometer mechanism out 
of the case without upsetting the control. 

* 
Absolute-Pressure 
Instruments 


Absolute-pressure system for low-pressure 
measurement, as distinguished from gauge 
pressure or vacuum systems, is employed by 
a new line of indicating, recording and 
controlling instruments. Absolute-pressure 
element consists of a flexible phosphor- 
bronze bellows to the inside of which the 
pressure medium under measurement is 
communicated. Connected with this as- 
sembly, and opposed to its action, is a 
second identical metal bellows which has 
been evacuated and sealed, to give an 
atmospheric-pressure compensator. Instru- 
ment is suggested as particularly applicable 
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For indicating, recording and control- 
ling absolute pressures. Taylor Instru- 
ment Cos., Rochester, N. Y. 


to turbine exhaust pressures, vacuum return 
lines and condensers in the steam power 
plant. 

* 


Pyrometer Controller 


Designed to control automatically the 
temperatures of heat-treating furnaces, melt- 
ing pots or other heating devices at a defi- 
nite predetermined point, this pyrometer 
operates on an electronic principle. A small 





“Alnor” 
without 
amp. at 
volts; 


Type No. 

additional 
110 volts, 
Standard 
from 0 to 3,000 deg. F. Illinois Testing 
Laboratories, Inc., Chicago. 


5001; maximum load 
power relay, 35 
17% amp. at 22 
temperature ranges, 


vane on the pointer of the instrument and 
two condenser plates or vanes on an adjust- 
able target form the capacitive element of 
a tuned circuit. When the temperature pointer 
approaches the target setting, pointer and 
target vanes interleave and produce a cir- 
cuit change which operates a relay, shutting 
off the heating current or closing the fuel 
valve, in the case of fuel-fired operation. A 
red bull’s-eye indicates whether furnace heat 
is on or off. 
° 


Recording Thermometer 


thermometer. The 


Waterbury. 


Portable recording 
Bristol Co., 


For use in traveling baking ovens, finish- 
ing ovens enameling ovens, this portable 
recording thermometer passes through the 
oven on the conveyor with the work and 
gives a continuous record of the tempera- 
tures to which the heated product is sub- 
jected as it passes through the oven. 


106 (1764) 


Metal-Clad Switchgear 


A built-in circuit breaker test compart- 
ment, containing a control switch, control 
bus connections and an alarm bell, features 
this self-contained metal-clad switchgear. A 
door on the end of the steel inclosure gives 
access to the test compartment; used in 
conjunction with an elevating-type handling 
truck and a control wire jumper, checking 
the breaker operation when removed from 
its cell is facilitated. Switchgear houses a 
100,000-kva. oil-blast circuit breaker, instru- 
ment transformers, insulated bus, cable term- 
inators and accessories. Instruments, relays 
and control switches are on steel panel door. 





~—— 7.5-kv. 
Delta-Star 


Unit type 
switchgear. 
Chicago. 


metal-clad 
Electric Co., 


Portable Pyrometer 


A new portable recording pyrometer is 
composed of five separate replaceable units, 
with an electrical connection only between 
the galvanometer and any of these units. 
When an unbalanced condition in the po- 
tentiometer circuit occurs, a series of relay- 
actuated switches operate a motor to posi- 
tion the slide-wire contact to which the pen 
arm is mechanically connected. Galvano- 
meter arm is equipped with a highly damped 





One of a new line of ‘‘Pyromasters’’; as 
pyrometers for ranges from 0 to 500 up 
to 0 to 3,000 deg. F.; as resistance ther- 
mometers for ranges from 20 to 350 
deg. F.; for operation on 110 to 220 
volts, a.c. The Bristol Co., Waterbury, 
Conn. 


coil, galvanometer arm is free to deflect at 
any time. Rotation of the 12-in. chart is 
by Telechron clock. 


Transformer 


A special transformer designed and built 
for electrolytic service delivers 15,000 amp. 
from the secondary. Low voltage terminals 
consist of ten 3 x 6 in. bus bars. 





Transformer completed by R. E. Upte- 
graff Manufacturing Co., Pittsburgh. 


ENGINEERING DATA 
FROM MANUFACTURERS 


Bulletins and catalogs now available to 
engineers by manufacturers and associations 


NaTionaL EectricaL Cope—The 1937 
National Electrical Code, giving the regula- 
tions of the National Board of Underwriters 
for electric wiring and apparatus, is out. 
Sections have been entirely rearranged and 
renumbered. In order to facilitate compati- 
son with the preceding (1935) code, the In- 
ternational Association of Electrical Inspec- 
tors, has developed a cross-index which shows 
the source in the 1935 code of all sections 
of the newly arranged code and also the 
location in the 1937 code of the rules of the 
1935 code. It may be obtained from the 
1.A.E.I. offices, 612 North Michigan Avenue, 


Chicago, for 25 cents. 


Arc Wetpinc—A new book describing the 
inherent requirements of the arc welding 
generator and its application in the Hansen 
“Smootharc” welder has been written by 
F. J. Hirner of the welder division of the 
Harnischfeger Corporation, 4400 West Na 
tional Avenue, Milwaukee, Wis. Differences 
between separate and self-excited generators 
as well as characteristics of external and 
internal stabilization are described with 
help of curves, photographs and diagrams. 
Single-current control vs. double manual 
control is also discussed 


Durex Beartncs—The Moraine Products 
Division, General Motors Corporation, Day- 
ton, Ohio, has recently published its “Mo- 
raine Handbook of Durex Bearings,” devoted 
to the subject of these bronze metal beat- 
ings, which are designed to absorb lubricat- 
ing oil and to feed it to the rubbing surtace. 
Various applications are described and 
sketched and dimensional data are include 
for the various shapes and sizes offered 
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HE growth of electric trans- 


mission lines, spreading fan- 
wise from hundreds of strategically 
located generating plants, symbol- 
izes our national development. 
These lines bring service — light, 
heat and power—to industrial cen- 
ters and rural districts. 
Like other construction works 
that span rivers, mountains and 
wide stretches of plains, the design 
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of efficient transmission tower sys- 
tems involves many and _ varied 
engineering problems. Since 1905, 
these problems have been handled 
by American Bridge Company in its 
design, fabrication and erection of 
steel structures of all types for elec- 
tric transmission. Its engineering 
and operating organizations have 
kept pace with every development 
and have devised new features and 































Mississippi River Crossing of the Baton 
Rouge Electric Company carries power lines 
3750 feet between towers. Crossing designed 
by Stone & Webster Engineering Corpo- 
ration. Steel towers fabricated and erected 
by American Bridge Company. 


Left Power lines of various voltages radi- 
ating from the Deepwater Power Plant in 
New Jersey. 


special adaptations which result in 
more economical and effective de- 
sign and construction. 

One entire plant is devoted to 
the fabrication and galvanizing of 
towers, and also provides modern 
facilities for full-size tower testing. 
Always look to American Bridge 
Company’s resources and _ services 
to handle your tower requirements 
with greatest efficiency. 





AMERICAN BRIDGE COMPANY 


Duluth ° 





Minneapolis 
Columbia Steel Company, San Francisco, Pacific Coast Distributors 


Cincinnati Cleveland 


New York 


* Chicago 


Philadelphia 
United States Steel Products Company, New York, Export Distributors 


General Offices: Frick Building, Pittsburgh, Pa. 


Baltimore * Boston 


Denver Detroit 


St. Louis 


BNITED STATES STEEL 
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PORCELAIN 
the choice 
of many for 
BUS SUPPORTS 


@ Illinois 
Porcelain Bus 
Supports are 
standard to- 
day in many 
well known 
electrical 
products. This specification 
for ILLINOIS quality is a re- 
sult of long time satisfaction 
and economy. 


Illinois uses the highest quality 
porcelain in the largest high 
tension Insulators as well as in 
the smallest special Bushings. 

Immediate and full coopera- 
tion given, special designs 
made. Large stocks of stand- 
ard types carried and quick 

| deliveries made. 








po ILLINOIS ELECTRIC PORCELAIN CO. 


MACOMB, ILL. 
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Recent Rate Changes 


VirciniA Etectric & Power ComPANy 
has been ordered by the State Corporation 
Commission to reduce its rates approxi- 
mately $250,000 a year. The reductions 
will become effective January 1. After a 
conference with officials of the utility, the 
commission approved a tariff schedule that 
will lop approximately $100,000 off resi- 
dential electric rates, about $100,000 off the 
commercial rate and about $50,000 off the 
rate applicable to small industries using 
limited loads. The reduction in residential 
rates will affect mainly those consumers 
who use less than 95 kw.-hr. of power a 
month. The first stage, or “top step,” in 
the schedule for residential consumers will 
be cut from 53 to 5 cents for the first 50 
kw.-hr., 43% cents for the next 50 kw.-hr., 
3 cents for the next 50 kw.-hr., and 14 
cents for all over 150 kw.-hr. The new 
rate for commercial consumers will be 5 
cents for the first 300 kw.-hr., 4 cents for 
the next 500 kw.-hr. and 33 cents for the 
next 1,400 kw.-hr. The remaining steps in 
the schedule will continue at the present 
rate. The change in commercial rates, rep- 
resenting an annual saving of approximately 
$100,000 will apply to commercial custom- 
ers using 750 kw.-hr. or less a month, and 
reduce their bills up to $1.25 a month. 
The new tariff makes Schedule No. 5 of 
the present rate structure available to cus- 
tomers having a connected load of 5 kw. or 
more. Heretofore this schedule was applic- 
able only to those using a connected load 


| of 10 kw. 


CENTRAL ILLiInois Exvectric & Gas Com- | 


PANY has been ordered by the State Com- 


reduce its electric 
$253,036. Of the total amount of 
annual savings to the customers, those in 


| Rockford and vicinity will amount to $201,- 


676, Lincoln and vicinity $41,946 and Albion 
$9,414. This reduction is the largest ever 


| put into effect in the territories served by 


the utility. It represents a 10 per cent 
slash in rates. In addition to the savings 
to the domestic customers approximately 
$70,000 annually will go to commercial and 
industrial consumers in the Rockford ter- 
ritory. 


Superior Water, Licut & Power Com- 
PANY has been authorized by the Wisconsin 
Public Service Commission to continue its 
lowered rate schedule to small commercial 
lighting users. The commission’s action 
continued for another year a rate reduction 
plan first put into effect for residential 
users May 1, 1935 and for small commercial 


| lighting users September 1, 1936. According 


to H. J. Underhill, vice-president and gen- 
eral manager of the utility, the plan has 
resulted in the saving of $22,000 annually to 


| small commercial lighting users and $8,500 


annually to residential users. 


ALABAMA Power Company has been au- 
thorized by the State Public Service Com- 
mission to reduce certain residential rates, 
resulting in an estimated saving of $12,600 
annually to 1,600 customers. In the com- 
pany’s petition which was granted, the com- 
pany requested approval of a maximum 
base bill provision to be introduced in its 
application of the rate plan for rates “‘A-4” 
and “A-8” to provide that: “To encourage 
diversified residential use, each customer 
using electric service for any combination 
of cooking, refrigeration and water heating 
shall have a maximum base bill of $8.” 
This provision, it is said, will enable the 
company to apply more rapidly the lower 
rate for the large diversified users, and will 
enable this group of customers to get the 
benefit of the “objective” rate that is now 
enjoyed by their neighbors who have in- 


epee V3 
Rheostats 











Switchboard type 
Jagabi Rheostat for 
back-of-board mount- 
ing and front-of-board 
control. This type is 
frequently selected 
for use in Meter 
Laboratories. 


For fine adjustment and control 


of electric current, use Jagabi 
Rheostats. They are quality 
rheostats . .. easily manipu- 
lated, reliable in performance, 
rugged in construction... 
widely used both for engineer- 
ing and laboratory purposes 
and for close regulation of 
electric equipment and elec- 
trically controlled manufactur- 
ing processes. Four standard 
sizes; seventy-six ratings; and 
numerous special types for 
with 
covers, for high 
Ask for Bulletin 


switchboard mounting, 
protecting 
voltages, etc. 
1515-W. 


JAMES G. BIDDLE CO. 


ELECTRICAL 


AND 
INSTRUMENTS 


PHILADELPHIA, PA. 


SCIENTIFIC 
Pane mee 
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stalled additional equipment since the in- 
troduction of the “A-4” and “A-8” rate 
plan. 


Ittinois Commerce Commission has an- 
nounced that estimated annual savings 
resulting from rate reductions amounted to 
$850,107 in October. Central Illinois Public 
Service Company’s reduction of $4,342 re- 
ported in October and effective in September, 
increased the total reported savings for the 
month to $854,449. Electric rate reductions 
contribuyed $699,245 to that total. They 
were as follows: Public Service Company 
of Northern Illinois, $649,000; Illinois Iowa 
Power Company, $32,070; Central Illinois 
Light Company, $6,500: Illinois Northern 
Utilities Company, $6,200; Central Illinois 
Public Service Company, $1,008 and Nauvoo 
Electric Light & Power Company, $125. 


Citizens Erectric Company, Hot Springs, 
Ark., has been ordered by the State Utilities 
Commission to reduce its rates to electric 


consumers $80,000 annually starting Janu- 


ary l. 

New York Pusiic Service ComMISSION 
has announced that revised rate schedules 
have been filed by several municipal electric 
plants: Akron, saving $3,500 annually; Port 
Byron, saving $1,060 annually; Angelica, 
$1.870 annually. 





Butter, N. J., municipal light department | 


will reduce its electric rates, according | 


to an announcement made by the borough 


council. New schedule will mean a reduc- | 


tion of 35 cents a month for residential 
users and $1 and up for commercial users. 
If approved by the New Jersey Public Utility 


Commission, new rates will become effective | 


January 1. 


Municipal Plants 


GUNTERSVILLE, ALA.—State Supreme Court 
has taken under advisement a petition by 
the Alabama Power Company for an injunc- 
tion restraining the city from constructing 
a municipal electric distribution system. 
Guntersville voted several months ago to 
construct the municipal system, using TVA 
energy, $134,000 of city bonds have been 
sold, and contract for construction of the 
system has been let. The power company 
contended the city violated state law by 
selling bonds at below par, sold them priv- 
ately instead of at public sale, and issued 
them without authority from the State 
Public Works Board. It is also contended 
that the city is attempting to build the 
plant without compensating the company for 
the loss it claims weuld result from con- 
struction of a competing system. Claude 
D. Scruggs, attorney for the city, told the 
court the bonds were issued under authority 
of a 1933 act which he said did not require 
bonds to be sold at par or at public sale. 
He also contended municipalities were not 
required to obtain approval of the board 
before issuing such bonds. The attorney 
said the city had attempted to buy the 
existing properties of the company in Gun- 
tersville, but that the company “refused 
to sell.” 


E_pon, Iowa—In a municipal election held 
October 27, citizens in a 232 to 200 vote 
approved a contract to buy city power for 
five years from the Iowa Southern Utilities 
Company. An injunction was granted in 
district court last spring to halt plans to 
construct a $56,000 municipal power plant 
that had been approved by Eldon citizens. 


Linpen, N. J.—Completion of a survey un- 
der which the city may proceed to build and 
operate its own electric plant as part of 
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the industrial development in the area, Lin 
den being the new home of one of the 
General Motors plants, has been announced 
at WPA offices in Newark. The survey was 
made during the past year as a WPA 
project. 


Sanpusky, On1o—Hopes of building a 
municipal power plant were shattered at the 
polls recently, when voters defeated a pro- 
posed amendment to the city charter which 
would permit voting on bond issues only 
END YO after preliminary plans were drawn. . Present 

UR SPLICING WORRIES charter requires complete plans for public 
imprcvement projects before bonds may be 
issued. Voters also failed to re-elect two 

@ Our largest customers started members of the city commission who were 


* . ee 
candidates on a municipal power plant plat- 
Eloctirotine using Electroline automatic line —_| form. 


A J T 0 be A T j c splices YEARS AGO. And are a= agg Tenn.—Chancellor Sam A. 








has taken under advisement the 


CONTINUALLY INCREASING suit of the Kentucky-Tennessee Light & 


T R 0 U B L E F R E E Power Company, seeking to permanently 
iz THE restrain the city from building an electric 

IR USE. Why? Because they distribution system, or contracting with 

TVA. The company centered its attack 


D E P E h D A B L E Ze emg dependable under on the enabling act under which the city 


sas toe sought to sign a TVA contract and float a 
all conditions of service in every $250,000 bond issue. Counsel for the power 


_TIME PROVED x cl 
climate and country over a long company argued the act is unconstitutional 











because it includes both cities and counties 
: in one bill and that certain provisions of the 
LI 4 F S a L ! C E S period of years. There bill are not included in the title. The city 
is no reason for using contended the power company had no exclu- 
e 
defense, stated it is doubtful whether the 
power company has a valid franchise with 
the city and charged that the real purpose 
ADIESZ system. The authority announced service f 
MmeEG&Iz N ane probably would be provided by extension o! 
oe a 44,00-volt transmission line from Milan, 
a Kb ae Tenn., fifty miles west. Initial service ex- 


sive franchise and that the city has authority 
under the act of 1935 and subsequent acts 
TT Lede: Pate) Patentees of eu SE: hr Splices and Dead Ends of the suit was for the utility company to 
4121 SOUTH’ LA SALLE STREET Py CHICAGO, ILLINOIS hold a monopoly and to prevent cheaper rates. ' 
e ry | p j 8 
Put Your Towers Up Wit 1 Y assent inating 
P With the a ISN 7 | WEATHERFORD, Tex.—City commission has ‘a 
Nut that Can't Shake Loose Zh 4-3 | ordered an election for November 23 to de- . ‘ 
rN 





questionable imitations. 











of the Legislature, either to engage in the 
power business, or to contract with others, 
including TVA. Charles V. Runyon, city 
attorney, concluding the arguments for the 
Paris, Tenn.—TVA has announced ap- 
. j proval of a power contract. Citizens by a ‘ 
e ® e <j]. vote of 687 to 109 approved a bond issue of ; 
ose Li Lm ized i WI $300,000 two years ago to finance acquisition l 
Ab i_——| or construction of a municipal distribution ] 
| termine by vote whether or not municipal 


| electric light and power and waterworks 


For fast, permanent tower erection Nv Y plants shall be constructed and operated. g 
or transmission lines, you can't el | The proposal to issue $600,000 bonds for T 
beat Automatic Lock Nuts ; | the projects will be passed on at the . r 

tion. These services are now being supplie f 


(ANCO-NUTS). The lock and 
nut are a single unit—nothing to 
lose or forget. They are locked 
up with an ordinary wrench and 
stay that way, regardless of shock 


by the Texas Public Utilities Corporation te 


+ Ek 


General Electric Insurance 


re — | 
LB or vibration, until removed pur- | Approximately 60,000 employees P 
a of General Elsie Company will be J 
a= MY) -—_ lock- washer, but cdakeaails saved between $90,000 and $100,000 I 
ras HX more secure and efficient. Suc- = December through ee of 
a yet ila ss ain ate their contributions to the additional 
Pex years in the Electrical Field. Made group life insurance plan, it was an- \ 
ex in all standard sizes, either black nounced recently by W. W. Trench. al 
SH or galvanized, and have standard N/ — M/ secretary of the company. This sus- ; 
PA | U.S. or S.A.E. thread. Write us (px pension of contributions applies to all ye 
Nici today for samples and prices. A employees except those who joined 
jy rot" | the plan since January 1, 1937. By C 





<< . i. ° 1 le ile | 
AUTOMATIC NUT COMPANY, ING. | montis of insurance. protestion. £0 a 
LEBANON, PENNA. | only eleven months of contributions pe 
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Sales Opportunities | 


CLARKSVILLE, TENN.—Kentucky-Tennessee 
Licht & Power Company, Bowling Green, 
Ky., plans new power substation at Clarks- 
ville, where site has been selected, and 
extension of 33,000-volt transmission line 
in that district to new station. 


Freeman, S. D.—Receives bids until De- 
cember 8 for equipment for new municipal 
electric power plant, including engine-gen- 
erator unit and accessories. Also for munic- 
ipal distribution lines. Cost about $100,000. 
Bond issue in that amount has been approved. 
Buell & Winter Engineering Company, In- 
surance Exchange Building, Sioux City, 
lowa, is consulting engineer. 


Los ANGELES, Catir.—Swift & Company, 
Union Stock Yards, Chicago, Ill., plans in- 
stallation of motors and controls, convey- 
ors, regulators, electric hoists and other 
equipment in new meat-packing plant at 
present local headquarters at 3750 Jewel 
Avenue, Vernon, Los Angeles, comprising a 
six-story unit, 144 x 170 feet, five-story, 115 x 
137 feet, and four-story building, 124x 141 
feet, and smaller structures. Bids being 
received on general erection contract until 
November 29 by company construction de- 
partment, first noted address. Cost over 
750,000. 


ALBERTVILLE, ALA.—Will take bids soon 
for municipal electrical distribution system, 
including poles, pole hardware and fittings, 
wire and cable, and accessories. Also for 
street-lighting system, transformers and mis- 
cellaneous equipment. Cost close to $150,- 
000. James M. Todd, Balter Building, New 
Orleans, La., is consulting engineer. 


KNOXVILLE, TENN.—Tennessee Valley Au- 
thority, director of purchases, receives bids 
until November 24 for gantry cranes for 
spillway and intake gates for Guntersville 
and Chickamauga dams, Ala., and for gate- 
lifting extensions for gantry cranes for 
Pickwick Landing, Tenn., dam, as per speci- 
fications on file. 


Moorerietp, W. Va.—Northern Virginia 
Power Company, Winchester, Va., plans ex- 
tensions in 11,000-volt transmission line in 
Hardy County, including number of sec- 
ondary branch lines. Application has been 
made for permission. 


Hastincs, Nes.—Central Nebraska Power 
& Irrigation District, St. Joseph Avenue and 
Third Street, Hastings, O. R. Canaday, sec- 
retary, plans 66,000-volt transmission line 
from power plant at North Platte, Neb., 
to site of new Kingsley dam, about 60 miles. 
Application has been made for permission. 


H. S. Hunt, Jackson, Mich., is consulting 
engineer. 


BLurrton, Inp.—Plans extensions and im- 
provements in municipal electric power 
plant, including installation of new 400-hp. 
boiler unit and other equipment. _ Esti- The above hardware was produced to 
mates of cost are being made. B. H. Free- specifications by BTC and was recently 
land superintendent of station, is engineer. installed on an important west coast trans- 
mission line. 





Brawtey, Catrr.—Imperial Irrigation Dis- 
trict, El Centro, Calif., receives bids until 


November 30 for three diesel engine-gener- 
ator units with total capacity of 5000-kw., 
and complete auxiliary equipment, for in- 
stallation in standby electric power station 


at B wley. 


Artesta, N. M.—Central Valley Electric 
-orporation, Artesia, I. S. Reser, president, 
receives bids until November 29 for primary 
and ondary lines for rural electrification 


ee ee SOLD THROUGH YOUR INSULATOR MFR. DP 


pole hardware and fittings, wire and 
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LINCOLN DEMAND METERS 









The above curve shows the time required to 
reach any percent of a steady load maintained 
for any given length of time. This time lag is 
inherent in the construction of Lincoln Meters 
and is due to the heat storage capacity of the 
material used. 
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SEND FOR YOUR COPY OF CATALOG TO: 


ANTM he 


RINGFIELD. 


Time Response 
of Lincoln 
Meters 
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Precis ion-made 


| cable, etc. 
| at same time for equipment for power plant 


| prepared at 


Estimated cost $135,000. Also, 


at Artesia, comprising three electric generat- 
ing units, two of 450 to 600-kw. capacity, 


| and one of 300-kw. rating, with complete 


auxiliary apparatus, transformers, switch- 
board and miscellaneous equipment. Esti- 
mated cost $125,000. Financing has been 


| arranged through Federal aid. E. T. Archer 


& Company, New England Building, Kansas 
City, Mo., are consulting engineers. 


Datias, Tex.—Canada Dry Ginger Ale, 
Inc., Dallas, plans installation of motors and 
controls, regulators, conveyors and_ other 
equipment in one-story mechanical-bottling 
plant, 160 x 260 feet, at Moxley Street and 
Maple Avenue. Cost over $250,000, of which 
approximately $150,000 will be expended for 
machinery and equipment. P. B. Montgom- 
ery, 913 Akard Street, is engineer. Execu- 
tive offices of company are at 100 East 
Forty-Second Street, New York, N. Y. 


Hewitt, Wis.—Wisconsin Public Service 
Corporation, Milwaukee, plans extensions in 
transmission lines to Hewitt and Easton, 
Wis., for local service. Permission has been 
granted. 


Newton Farts, Onro—Will have plans 
once for municipal electric 
power plant, for which appropriation of 
$150,000 has been voted. Bids are sched- 
uled to be asked soon. D. M. Bailey, Jr., 


mayor, is in charge. 


PortLanp, Ore.—Dairy Cooperative Asso- 
ciation, care of Claussen & Claussen, Guard- 
ian Building, Portland, architects. plans in- 
stallation of motors and controls, convey- 
ors, regulators and other equipment in new 
milk products plant at S. E. Eighth and 
Taggart Streets. Cost about $115,000. 


| Work will begin at early date. 


AtpHa, Wasu.—Public Utility District 
No. 1, Alpha, plans primary and secondary 
lines for rural electrification in parts of 
Lewis County, totaling about 70 miles, with 
outdoor power substations and service facil- 
ities. Fund of $71,000 has been secured 
through Federal aid. Proposed to ask bids 
soon. Power supply will be obtained from 
Puget Sound Power & Light Company and 
Washington Gas & Electric Company. Martin 
Jacobson, is secretary, in charge. 


ALLIANCE, Onto—Taylor-Young Airplane 
Company plans installation of motors and 
controls, conveyors, electric hoists and other 
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, equipment in new addition to plant. Cost 

O 2 Lye | close to $500,000. C. K. Taylor is president. 
|  Mosire, Ata—Alabama Power Company, 
, / Birmingham, is securing right-of-way for I 
a ECYVLd § new transmission [ine at Mobile and other t 
points in Southern part of state, primarily ; 


for industrial service for a number of plants 


Perfected by forty years of speciali- 
zation in the manufacture of pole 
line hardware, Oliver Materials are 


in that area. Power substations wil! be built r 
at different localities for distribution. New 
line will connect with transmission line to be 
| built by company from Mitchell Dam, pre- c 
viously noted in these columns. — Entire 


outstanding for their accuracy to 





size and shape. Modern production I i 0 
methods assure exact duplication of project will cost close to $1,500,000. tl 
thousands of similar units. BROWNSVILLE, TeENN.—Southwest Tennes- b 
see Electric Membership Corporation, 
OLIVER IRON AND | Brownsville, plans primary and secondary a 
| lines for rural electrification in parts of t] 
STEEL CORPORATION Haywood, Madison, ne = nels» tl 
boring counties, totaling about mules, 
Pre venues, PA. with outdoor power ane = service t 
facilities. Fund of $290,000 has been se 
poy 273 cured through Federal aid. Bids will be 
ORAS. os , 
" ie Bosster City, La—Has authorized sur- 
~APDPNO\ rvw veys and estimates of cost for propose 
municipal electric power station. Garrett . 
Engineering Company, 408 Hughes Street, 
Houston, Tex., is consulting engineer. n 
s| 





112) (1770) ExecrricaL Wortp + November 20, 1937 





d 
it 





Exports to Venezuela; | 


Consider Trade Pact 


Exports of electrical goods to 
Venezuela for 1936 amounted to 
$1,245,705, as against $1,417,998 for 
1929, according to the Bureau of 
Foreign and Domestic Commerce. 

Increases were shown by these 
items among others: Generators and 
parts, $105,684, against $47,319; 
transmission and_ distribution ap- 
paratus, $85,532, against 
commercial electric refrigerators, up 
to 1 ton, $30,428, against $18,324. 
Decreases were reported in these 
among others: Self-contained 
lighting sets, 55 sets, valued at $18,- 
065, against 356 valued at 
$44,600; transforming or converting 
apparatus, 700 units, valued at 
$48,915, against 918 sets, valued at 
$61,430; motors, starters and con- 
trollers, $88,340, against $102,440; 
household electric refrigerators, 331 
units, valued at $49,992, against 
2.253 units, valued at $185,688. 

The Department of State has also 
announced that the federal govern- 
ment considers negotiation of a trade 
agreement with Venezuela and has 
invited interested persons to submit 
full information on suggested exports 
or imports to the Chairman of the 
Committee for Reciprocity Informa- 
tion, Seventh and F Streets, N. W., 
Washington, D. C., not later than 
November 26, 1937. 


items, 


sets, 


Plans Changes to 220 Volts 


The Warsaw (Poland) municipal 
electric light plant will start chang- 
ing its electric system from 120 volts 
to 220 volts toward the end of 1937, 
according to report of the Depart- 
ment of Commerce. The change is 
to be gradual and to extend over a 
couple of years, it is said. Recoiling 
of home appliances is to be done on 
the premises of the municipal plant, 
by its personnel and at its expense, 
according to the report. In making 
the change, Warsaw is moving toward 


the predominant voltage in Europe 
today. 


® 
New Scottish Unit Planned 


Dumbartonshire County Council is 
considering the construction in the 
near future of a large hydro-electric 
station at Loch Sloy, Scotland. 
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AYLOR 


VULCANIZED FIBRE ¢ PHENOL FIBRE 
TAYLOR INSULATION ¢ SILENT GEARS 
























In the Taylor plant tanks, pip- 
ing, rolls, dryers .. . all units of 
equipment that come into con- 
tact with corrosive chemicals 
. ..are made of stainless or other 
alloy steels, of bronze or other 
non-ferrous metals, of other 
corrosion - resistant materials 
when requirements demand. 


No fibre product can be better 
protected against corrosion or 
contamination . . . no similar 
product is more uniform in 
physical and chemical char- 
acteristics than Taylor Fibre. 


Taylor products and Taylor 
service can help you... let 
us prove it. 


TAYLOR FIBRE 


COMPANY 
NORRISTOWN, PA. 
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Mr. Utility Executive 
Did You Know that 


. ... Last year, a well known 
Operating Company* con- 
verted 3250 UNPROFITABLE 
RESIDENCE CUSTOMERS 
into PROFITABLE CUSTOM- 
ERS with a UNIVERSAL COOLER 
REFRIGERATOR ACTIVITY? 


Let us show you a proved plan to increase your 
gross annual revenue from small users. Write today 


for complete information. 


*NAME ON REQUEST 


UNIVERSAL COOLER CORPORATION 


DETROIT, MICHIGAN 


rei 


--a little 
honey of an 
instrument. 


MISSOURI POWER 
AND LIGHT CO., 


Writing us recently, Mr. 
F. W. Hansett of the above 
company said—"Our Tong 
Test is of such rigid and compact con- 
struction, so positive in maintaining its 
accuracy under every day use that we 
are thinking of adding another meter 
to our kit. It is truly a little honey of 
an instrument and should be a valued 


asset to any laboratory where elec- 


COLUMBIA ELECTRIC MFG. CO., 


4529 Hamilton 








trical testing instruments are used." 

Tong Tests measure A.C. or D.C. in- 
stantly, accurately and without break- 
ing the circuit. They measure up to 800 
amperes. May we send you a copy of 
the bulletin describing Tong Test's 
unique construction and numerous uses? 


Ave., Cleveland, Ohio 


Outside United States and Possessions: Crompton Parkinson, Ltd., Bush House, London, W.C. 2 


Saas 
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| Putting Sleet Thawing 


| 
| 


on a Routine Basis 
[Continued from page 50] 


ent, are melted at the same time. The 


| schedule is based on the principle 


that two equal currents 120 deg. 
apart, added, produce a third equal 
to the original. This produces a uni- 
form current in line and tap. The 


| voltages need not be 120 deg. apart 


to produce this current. 

About half way between Somerset 
and Woonsocket is a junction with a 
3-mile tap extending into Pawtucket. 
Under schedule “C” the line is 
shorted at Woonsocket and energized 
at Somerset. Two minutes later the 
Pawtucket station phases in a spare 
generator at half voltage through the 
sleet melting bus and builds up a pre- 
determined load of about 4,150 kw. 


| at 95 per cent power-factor lag. The 


power factor is important in obtain- 
ing the proper phase angle of cur- 
rents. Using Pawtucket’s 10,000-kw. 
unit, Montaup obtains currents of 
300, 300 and 340 amp., the higher 
current being on the Blackstone Junc- 
tion-Woonsocket section. With the 
20,000-kw. unit at Pawtucket. 340 


amp. are obtained. The heat is re- 


| moved and the lines alternated as in 





schedule “B.” During the sleet season 
weather reports are naturally fol- 
lowed closely, and the radio broad- 
cast report of E. B. Rideout from 
station “WEEI,” Boston, at 11 p.m. 
is of special value, because it is a 
fresh report at a time when the wet 
snow type of storms either break up 
or become severe. If a storm is an- 
ticipated, preliminary switching is 
done at all points. 

As the storm approaches. 
generation is started, one or 
patrol crews called in, and usually an 
extra dispatcher is summoned. Patrol- 
men inspect certain key points on the 
lines and report to the dispatcher the 


local 
two 


| temperature, wind direction, weather 


| ground wire at these points. 


condition, amount of ice on test buses, 
and usually the amount of ice on the 


If the 


| storm appears spotty patrol crews are 


called out from local stations to check 
their ends of the lines. The time of 
starting to melt depends on the antici- 
pated severity of the storm and 
amount of time it will require to start 
melting the last section of line. Under 
Schedule “A” about fifteen minutes 
is required to reach full heat. and 
one or two hours to reach full heat 
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on the last section of line under 
Schedules “B” and “C.” 

When there is more than 0.25 in. 
of ice or more than 0.5 in. of snow 
on the wires, with indications of con- 
tinuing storm, Montaup melts. Three- 
quarters of an inch of snow on one 
side of the conductor is not much 
added weight, but it suffices to cause 
vibration, which will break a wire s 
quickly as excessive weight. During 
melting operations patrolmen report 
to the dispatcher on conditions at key 
points. To assist in locating trouble 
Montaup uses an automatic oscil- 
lograph to give the currect voltage 
and current magnitude of all phases 


of the Somerset station generators, | 
and by applying this information to | 


the company’s calculating board the 
staff expects to be able to determine 
the approximate location should a 
failure occur while on heat. If the 
failure is accessible the defective sec- 
tion may then be cut out. This is 
especially important where river cross 
ings may be saved, the loss of which 
occasions considerable expense and 
delay. The only special equipment 
required in Montaup sleet thawing 
are the short-circuiting jumpers, sleet- 
melting buses and some _ properly 


placed air break and _ disconnect | 


switches. 


Thawing 115-kv. lines 


Western Massachusetts Companies | 


thaws a two-circuit. 115-kv. line be- 


tween Cabot station and Pittsfield. | 
with No. 00 copper conductors and | 
10-ft. vertical spacing. The line is | 


about 35 miles long and _ traverses 
semi-mountainous country at eleva- 
tions of from 100 to 2,000 ft. The 
roughness of the country and inacces- 
sibility of certain portions of the line 
under storm conditions have led to an 
arrangement between the company 


and farmers at several points for tele- | 
phoned information when sleet begins | 


to form, together with temperature 
readings. Calibrated thermometers 








are installed at each of these loca- 
tions. Experience shows that ice be- 
gins to form when the temperature is 


The “‘Thomas” line consists 
of Porcelain Insulators for 
every possible Transmission 


between 28 and 30 deg. F., and this is 
somewhat of a guide to conditions. 

\t Cabot station the system has 
grounding switches, gang-operated 
and mechanically interlocked with 
gang-operated line disconnect switches. 


In one phase of each switch is a cur- | 
rent transformer connected to an am- | 


meter which gives the value of the sleet- 
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Che R. Thomas & Son 


Hishon, Ohia 


and Distribution Line need 
including Pin Types, Spools, 
Strains, Radio Types, Fog 
Types, Switch and Bus, 
Clevis, Ball-Socket and 
Hewlett suspension units. 
Tubes, Bushings, Special 
Porcelains, and a complete 
line Of Cable Clamps, Arc- 
ing Horns, and Hardware 
Fittings. 
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Thea THE MODEL TD CANOPY 
for High Intensity Glareless Lighting 
EVERY over Large Local Working Areas . . 
a fr . i | Vl 7 1] Speed and accuracy of manufacturing, assembly and in- 
spection operations can be greatly improved by the efficiency 
of this engineered lighting unit. Scientifically designed to 
i j rE H T | x G provide a maximum of controlled illumination with a min- 
imum of brightness and glare, Fostoria Canopy Units are 
Sf a FE 1) available in a variety of models for specific applications. 

Write for full information. 

THE FOSTORIA PRESSED DESCRIPTIVE BROCHURE 
> FREE A valuable hand- 
STEEL CORP., FOSTORIA, O. book of localized lighting. 











Your name stamped in Gold on this book FREE 


At no additional cost to you, we will stamp your name, or a friends name, in gold on 
the front cover of any copy of Standard Handbook for Electrical Engineers ordered 
from this advertisement. This is a special Christmas offer. limited to acceptance 


before January 1, 1938. 


STANDARD HANDBOOK 


FOR 


ELECTRICAL ENGINEERS 


Editor-in-Chief, Frank F. Fowle, Consulting Engineer 
issisted by 91 specialists 


Sixth Edition — 2816 pages 





HE latest edition of one of the world’s leading technical reference manuals. Its 

28 big sections, each written by one or more recognized specialists, cover every 
phase of electrical engineering, giving a wealth of standards, data, description and 
practice in remarkably compact yet accessible form. 
Do you want to make a friend a gift combining personal thoughtfulness with real 
utility? Do you want a copy of this big Handbook that you will doubly prize? Then 
take advantage of this free stamping offer. Send the coupon today. (Proper remit- 
tance should be enclosed with order and, of course, stamped copies are not returnable. ) 


4 


SPECIAL HOLIDAY OFFER COUPON 
McGraw-Hill Book Co., Inc., 330 W. 42nd St., N. Y. C. 


Send me Standard Handbook for Electrical Engineers according to the terms checked: 
[] With name stamped in gold. I enclose $7.00 and understand that stamped books are 
not returnable. (Offer expires Jan. 1, 1938.) 
For 10 days’ examination; without gold stamping. I will send $7.00 plus few cents 
postage in 10 days or return book postpaid. (Postage paid if cash accompanies order.) 
Print name to be stamped, here 


feos seeteaeeaieminanscmimecesenetl 


PNUD aaa win ia is erg Rw ae Ow ace Sc 


Address . Tr St0% ee acai d a ... Position 


Meee MG TREO. 6. oiic cas cn . ae @ 6. koe ... Company 


(Books sent on approval in U. S. and Canada only.) W. 11-20-37 
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thawing current and gives an indica- 
tion when it is off and on. At Pitts- 
field the 115 kv. is stepped down to 
22 kv. in a 12,000-kva. Y-delta bank 
of transformers, the bank switches 
being used to close the 22 kv. upon 
the line being thawed. Schedules per- 
mit thawing regardless of communica- 
tion conditions. 


Thawing ground wires 


Central Hudson Gas & Electric has 
provided means for thawing ground 
wires, a problem of much interest to 
operating engineers. On the 66-ky. 
circuits between Sturgeon Pool hydro 
station and Boulevard _ substation 
No. 0 conductors are installed, with 
a 3g-in. steel ground wire. Sleet pre- 
vention on the ground wire was 
deemed essential because of the 
danger of breakage under ice and 
wind loading and the damage likely 
from the ice-loaded ground conduc- 
tor sagging into the clean conductors 
and burning down. To insulate the 
ground wire from earth during the 
melting process a gooseneck steel 
connection was installed at the goat 
head on top of each tower; to this 
was hung a single suspension insula- 
tor to which the ground wire is trans- 
ferred for the November 15-April 15 
period, thus completely insulating the 
ground wire from every tower. Be- 
tween April and November, when the 
company expects lightning and not 
sleet, a jumper is connected from the 
tower to the ground wire at each 
tower. 

At the ends of the section of line 
where the ground wire enters the sta- 
tions it is brought to a dead end on a 
suspension insulator at the top of the 
structure. A jumper from _ the 
sround wire is always connected to a 
ground connection through a hot line 
clamp except when melting sleet. 
when the clamp is changed over to a 
lead from one phase of the generator 
which is made available so that the 
operator can readily make the shift; 
similarly at the substation end _ the 
operator changes over the hot line 
clamp from the ground connection to 
one of the line phase wires. A 1(0- 
amp. current will raise the ground 
wire about 15 deg. in fifteen minutes. 
The generator voltage is brought up 
to 4,500 to deliver this thawirg cur- 
rent, and 3,300 volts will produce 350 
amp. in each phase wire, raising the 
temperature about 20 deg. in ten 
minutes. 
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Today’s Turbine 


Bought Yesterday 
{Continued from page 44 | 
the fact that it was largely designed 7 


and ordered eight or more years ago. 
There are three boilers, each rated at | 


500.000 Ib. of steam per hour. The | 
boilers are fired with coal supplied | 
from a unit type pulverizer system. | 


The high-pressure cylinder of the three- 
tandem turbine takes steam at 1,200 
lb. and 825 deg. F. and is rated at 
32.400 kw. Steam from the first cyl- | 
inder goes back to one of the boilers 
for reheat from 400 deg. to the origi- 
nal temperature of 825 deg. before 
entering the intermediate 380-lb. cyl- 
inder, which is rated at 94,200 kw. 
The low-pressure cylinder has a capa- | 
city of 27,600 kw., giving the complete | 
unit an output of 154,000 kw. The 
generator has two separate windings, 
each one operated in the electrical 





system as individual energy sources | 
and each rated at 77.000 kw. at 85 
per cent power factor. 


Panama Trade Official Sees 
Possible Electrical Market 


The general economic expansion of | 
Panama, coupled with the installation | 
of two new hydro-electric plants in the | 
province of Chiriqui, may result in the 
potential opportunity for the sale of 
American electrical equipment, accord- | 
ing to a report by A. R. Randolph, 
Assistant American Trade Commis- 
sioner, Panama, to the Bureau of | 
Foreign and Domestic Commerce. | 

Total value of imports during the 
first eight months of 1937 was ap- | 
proximately $14,400,000, about a 13 
per cent increase over the correspond- 
ing period of 1936, it is said. Mr. | 
Randolph suggested that interested | 
American manufacturers and individ- | 
uals send descriptive literature to the | 
Electrical Engineer, Balboa Heights, | 
Canal Zone. 


TYPE CT 





Awarded Kalamazoo Contract 


Department of Public Utilities, | 


Kalamazoo, Mich., has awarded con- 
tract for furnishing the condenser, air | 
ejectors, condensate pumps and circu- | 


lating water pumps for expansion in 
the municipal electric power plant to 


C. H. Wheeler Manufacturing Com: | ENGINEERING Co., INC. 


pany, Philadelphia. Worthington Pump | 


\ Machinery Corporation will furnish 459 E. 133d St., ep YORK, N.Y. 


boiler feed pumps. 
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A Completely New Line 


Sm Modern in Appearance 
of Test Tables EE and Appointment 


for testing 


“Serre eT 


Meters 
Instruments 
Relays 


Transformers 


® Form FA 


Picture These Modern Tables in YOUR Department 


Your attention is particularly called to: 


1. The dead front type switches 

2. The new style adjustable meter position 

3. A completely revised arrangement of switches and termi- 
nals for testing single phase and each element of two and 
three element meters. 

4. Convenient drawers for tools, parts and leads 

5. And many other features 


See the new Cat. No. 1, Sec. 3B for full details 












Strong, Low Cost 
Patented CONNECTION 


Assembly—SC-6 Ideal for service entrance and all small wire connections 


Has Wide Range of Wire Capacity 


SHERMAN This modern, dependable development has 


- a oe nom 7 

WwW and long life. The toug ronze Screw 

edge-Grip won’t corrode. Has oval point screw 

which —'~ ree V-shaped cor- 

rugations, wo types of screws—head- 

Connectors less with screwdriver slot and hexagon 
head screw. 


Ask for a sample. 







Send for 


ee H.B. SHERMAN MFG. CO. 


Fer 2 ae ee” 


K-P-F 


AIR BREAK SWITCHES 


9A 


STAR INSULATING BEADS 


Use Lavolain ball and socket beads for 
insulating bare wire. Heat resistant. 
High di-electric and mechanical strength. 
Made in U. S. A. Quality beads at low 


‘. ickl lied. Flexible. Actual 
WILL LOWER COST eek. Ghaun alee. "hae ter quae Oa 


and samples. 


K-P-F FLECTRIC CO. '§ THE STAR PORCELAIN CO. 


855 Howard St., San Francisco TEANTON, M. ¢. 
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Air-Conditioning Loads 
That Improve Load Factor 
[Continued from page 54| 


window lights in other stores were to 
operate late at night. In this case 
it was proposed to install three re- 
frigeration machines. One would op- 
erate 24 hours daily; a second would 
start about 6 p. m. as the offices and 
stores closed and run until opening 
time in the morning; the third would 
start at midnight and run until open- 
ing time. Since automatic operation 
is feasible in small and medium-sized 
plants the problem of attendance was 
not felt to be serious in this case. 

A third necessity is available space 
for a storage tank. Fortunately such 
space was found in the neighborhood 
theaters using this system. In the 
Kresge store the tank is located in 


| space excavated under the basement 


floor. 
It has been found impossible to 
establish any hard and fast rules gov- 


| erning these installations. In each 


case a thorough study is necessary to 


| determine operating cycles, invest- 


ment and operating costs, and other 
variables. Our customers are not in- 
terested in our load-factor problems 
as such, and unless they can be shown 
a profit in dollars and cents they will 
follow the path of least resistance and 
install a conventional type system. 

Efforts to push this type of installa- 
tion have met with several obstacles. 
Being somewhat unknown, it meets 
with the disadvantages of any pioneer- 
ing enterprise. In congested districts 
lack of space for storage tanks often 
precludes the use of stored refrigera- 
tion. In a few cases the first cost 
of a storage system will be less than 
that of a conventional system because 
of the saving in the size of refrigera- 
tion equipment. Frequently, however, 
the initial cost will be greater be- 
cause of the cost of the storage tank 
and because of the added cost of an 
indirect system as against direct ex- 
pansion. These cases must be studied 
carefully to determine the economics 
of the situation. 

In view of the possible gains, elec- 
tric utilities should advocate the use 
of refrigeration storage wherever prac- 
tical. This appears to be the best 
method aailable for improving the 
load factor of air-conditioning equip- 
ment because both the customer and 
the utility benefit, and at the same 
time there is no reduction in the 
quality of air conditioning delivered. 
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New Traffic Signals System 
Is Planned for Buenos Aires 


The Municipality of Buenos Aires 
has called for bids for an extensive 
system of luminous traffic signals, to 
be installed in a central area of the 
city comprising approximately 170 
square blocks, reports the U. S. De- 
partment of Commerce. 

A previous system installed sev- 
eral years ago was discarded because 
it failed to meet local conditions. 
However, the increasingly serious 
problem of traffic congestion in 
Buenos Aires has indicated need for 
some control. At the time of his re- 
turn from traffic studies abroad the 
city director of traffic is said to have 
declared the system used in London 
(vehicle controlled or electromatic) 
was best suited for local adaptations. 


Bendix Launches Campaign 


Setting as their goal the sale of 
1,000,000 units in their first year, 
executives of the Bendix Home Appli- 


ances, Inc., have introduced their new | 


completely automatic home laundry to 


several hundred dealers at a showing | 
at the Windsor Theatre, New York. | 
A comprehensive advertising campaign | 


has been launched. The laundry sells 


for $169.50. Only one model will be | 


produced. 
es 


Install G.-E. Floodlights 


The Pennsylvania Railroad is install- 


ing 53 G.-E. floodlights in the Enola | 


freight yards, west of Harrisburg, Pa. | 


Initially type AL-34 incandescent units, 
equipped with 1,000-watt lamps, will 
be installed. Later, if more light is 
desired, the units will be equipped 
with 1,500-watt lamps. Groups of 
15, 18, 14 and 6 lights will be mounted 
on four towers located in various 
parts of the yard. Installation will be 
completed around the first of the year. 


New Westinghouse Building 


Westinghouse Electric & Manufac- 
turing Company is erecting in South 
Boston a service shop and warehouse 
which will be Boston’s first all-welded 
building. The building will be ready 
for occupancy by next March. The 
building is planned to provide Boston 
with unsurpassed facilities for serv- 
icing and testing electrical and steam 
apparatus. 
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DILECTO 


A laminated plastic, commonly known as 





phenol fibre, made in sheets, rods and tubes 
or fabricated parts to specifications. Has 


DIAMOND 
VULCANIZED FIBRE 


A tough, economical, insulating material 
made in standard sheets, rods and tubes 
Can be readily fabricated or formed. A 


material of countless applications 


VULCOID 


_ There's no need to be... 


Each one of these Continental-Diamond products fits perfectly into the 
Insulation Picture. Each has physical and dielectric properties which 
make it exactly right for specific insulation requirements. And it's the 
job of Continental-Diamond Engineers to discover which product or 
formula is best adapted to the service demanded. If you use laminated 
insulation in any form we would like to determine (at our own expense) 
whether we can offer you a material that will improve your product or 
reduce manufacturing costs or both. We are doing that right along... 
A letter with brief specifications will make it our move. 


CONTINENTAL-DIAMOND FIBRE CO. 


Newark, Delaware 
Represented in Canada by DIAMOND STATE FIBRE CO. OF CANADA, LTD., TORONTO 








MICABOND 


ttings of mica bonded together with 


y developed 


egments or other special parts 
igh dielectric strength, is 
ected by acids, has high 


s readily 


CELLULAK 


A laminated form of 
possessing extremely 


ties, and marked resistance t 


DILOPHANE 
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To buyers of rods, wires, and 
cables, we offer the product of a 
modern plant plus helpful per- 
sonal attention. 


We will be pleased to quote on 


your requirements for 


HOT ROLLED COPPER RODS 
BARE & TINNED COPPER WIRE 


(In rounds, flats & squares) 


BARE & TINNED STRAND 
U.R.C. WEATHER PROOF WIRE 
MAGNET WIRE 
FLEXIBLE CORDS 
RUBBER COVERED WIRES & CABLES 
LEAD COVERED CABLES 


ROME CABLE 


CORPORATION 


Mills and executive offices 
330-400 Ridge Street 
ROME, N. Y. 


SALES OFFICES: 


New York Chicago 
Cleveland Pittsburgh Boston 
Richmond Philadelphia Dallas 


Los Angeles 
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| control operator at all times knows 
| just how the motors are operating and 











Fitting Control Equipment 
to Conveyor Machinery 


of failure or damage when a conveyor 
is not operating properly. 

Signals from the immediate vicinity 
of each conveyor are flashed to the 
board whenever it is desired to have 
the conveyor start or stop, and the 
operator is thus in position to govern 
the operation of the entire system of 
conveyors so that they may run in 
uniform relation to each other. If a 
motor on any conveyor fails to func- 


[Continued from page 59} 


are in operation and which are idle. 
Ammeters registering the load being 
carried by each motor may also be 
installed on this board, so that the 


can at once detect any potential cause 


i 
' 4 


coe 8 6. 


eet 


Cutler-Hammer 
Fig. 8—Main control of conveyors in refrigerator factory of Majestic Household 
Utilities Company 


Starter No.3 Starter No.2 Starter No./ 


Therma/ 
>z=|,.. over/oad ..- 
“| elements ~ 


Be/ft 
conveyor 
motor 


[J conveyor 
motor 


Fig. 9—Connections of starters for sequence operation 
Pressing push button A _ successively starts the crusher bucket conveyor and the belt 
conveyor motors. Either conveyor motor may be operated independently by employment of 
selector switch F. ‘The crusher motor is put in operation by depression of the start push 
button at A. When the line switch of this starter closes it also closes the contactor B. 
which permits current to energize the holding coil C of starter No. 2 and thus place the 
bucket conveyor in operation. Similarly, the closing of switch D also causes closing of 
starter No. 3 and causes the belt conveyor to run. Should an overload occur on the motor 
operating the bucket conveyor, the switch by which it is controlled will open, and in se 
doing will break the holding circuit EZ of the belt conveyor starter, so that this conveyor 
will also stop. On the other hand, in this particular installation, such stopping of the 
conveyor motors does not stop the crusher motor, since it is desirable that the crusher 
should continue to run until it clears itself and thus prepare it for unblocked restarting. If 
the crusher is fed by a conveyor the feeding motor will also be interconnected with the other 
conveyor starters so that feeding will cease and the crusher, soon emptied, may be sto] ped 
by operation of the stop button. The switches indicated by F are double-throw sap 
switches which ordinarily maintain interconnection as shown, but if it is desired to operate 
either conveyor alone the snap switch is thrown to the position indicated by the dotted Jine 
and the corresponding motor may then be cperated by its independent push-button station. 
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tion, due to overload or emergency | 


stopping, the fact is automatically 


) 


signaled by a red light and a gong at | 


the operator’s board so that all other 


motors of the particular system may | 


also be stopped.* 


Los Angeles Board Makes 
Cable Contracts Awards 


Los Angeles Water & Power Com- 
mission has awarded contracts for 
paper-insulated lead-covered cable 
totaling $92,228, divided into four 
awards, as follows: 


General Cable Corporation, $31,521, for 
5,000 ft. of 1,000,000-cire.mil, one-conductor, 
600-volt cable, 10,000 ft. of 500,000-circ.mil, 
one-conductor, 600-volt cable, 1,500 ft. No. 
2/0 AWG, one-conductor, 5,000-volt cable 
and 7,100 ft. of 500,000-circ.mil, three- 
conductor 5,000-volt cable; Okonite-Callen- 
dar Cable Company, $25,927, for 30,000 ft. 
of No. 1/0 AWG, one-conductor, 600-volt 
cable and 7,970 ft. of 500,000-circe.mil, three- 
conductor, 5,000-volt cable; General Elec- 
tric Company, $21,970, for 30,000 ft. No. 
4/0 AWG, one-conductor, 600-volt cable, 
and 10,000 ft. of No. 2/0 AWG, three- 
conductor, 5,000-volt cable, and to Habir- 
shaw Cable & Wire Corporation, $12,818, 
for 50,000 ft. of No. 4 AWG, one-conductor, 


600-volt cable and 52,000 ft. of No. 6 AWG, | 


one-conductor, 600-volt cable. 


Finance Standards Adopted 


Standards for installment financing 
adopted by representatives of state and 
national banks throughout Virginia 
are scheduled to become effective De- 


cember 15. The standards drafted | 


call for down payment of 10 to 20 per 
cent on mechanical refrigerators, for 
24 to 36 months; washing machines, 
10 to 20 per cent down for not more 
than fifteen months, and oil burners 
and stokers, 10 per cent down, to 
run 24 to 36 months. 


Evaporator Sales Increase 


Sales of Universal Cooler evapora- 
tors on contract to other manufac- 
turers of household electric refrigera- 
tors reached a new high this month. 
according to F. S. McNeal, president. 
Orders already received for 1938 pro- 
duction more than double the total! 
number manufactured in 1937, Mr. 
McNeal said. As a result of this in- 
creased demand, Universal Cooler is 
completing an expansion program 


that includes added equipment and | 


finer inspection facilities. 


* ELECTRICAL Wortp, March 27, 1937, 
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"We have not only saved drafting time, 
but have found many time-saving 
uses for the Ozalid Process 
in other departments.” 





Reports from hundreds of enthusiastic owners of Ozalid Equipment show 
that the Ozalid Process not only effects substantial savings for engineering 
departments, but that practically every department of any company can 
cut photo-reproduction and duplicating costs through the use of this revo- 


lutionary process. 


Read these Reports! 


. .. from a chief engineer 


“Our savings in drafting time alone were 
sufficient to pay for our Ozalid Developer 
within sixty days. Checking, too, has been 
simplified; Ozalid White Prints are far 
easier to read and correct . . . often pre- 
vent those costly mistakes caused when de- 
tails or corrections are obscured by a 
dominating blue background." 


... from a sales manager 


“The cost of preparing special visual 
sales presentations was practically prohibi- 
tive until we were shown that our standard 
Ozalid Equipment produces perfect copies 
of sales data and impressive illustrations, 
performance curves . . . even reproductions 
of installation photographs . .. for only a 
fraction of our former photo-copy and 
photographs costs. We are now using the 


Ozalid Process for the majority of our 
photo-reproduction work . . . sales manuals, 
enlarged charts and visuals for sales meet- 
ings, copies of special reports and testi- 
monial letters." 


... from an office manager 


"Before we installed the Ozalid ‘Type 
1000' Combined Printer and Developer, we 
deprived ourselves of the use of copies of 
letters and other data because of the cost 
and inconvenience of securing copies. Blue- 
prints could not be used, for penciled nota- 
tions were lost on the background .. . but 
Ozalid Prints with their white background 
meet our every requirement. Our Legal and 
Accounting Departments use this process 
for making copies of briefs, bills, financial 
reports, etc., and our Advertising Depart- 
ment for display drawings, shipping signs 
for noteworthy orders, and other uses too 
numerous to mention." 


Write for complete information! 


Every executive, engineer, department head, pur- 
chasing agent and office manager interested in 
saving time and money should investigate the 
Ozalid Process. Complete information will be sent 
. simply fill out and 


without obligation or cost .. 
mail the convenient coupon below. 





s OZALID CORPORATION, 354 FOURTH AVENUE, NEW YORK, N. Y. : 
i Please send ...... without obligation or cost .... complete information on the & 
# Orzalid Process with samples and prices. . 
MIN MURINE 5's eh dag icv hinge mead eae e PEAS Taw ais Al At dele ain Weel od Kan enteral a Daerah a a . 
OP EY ov. tnxie cnn vanes dic ReubeEs Oi OTs dae Kecethgavar kes anak SRC RRS AI : 
Se ONE Ge od ko bic Petee w wt Sete e Dea eel ug Cds CER Dee ewes Wee oe ae enae eee : 
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Put UPSWING 
in Your Sales Graph! 


Here before you is a picture of what is going on constantly in the 
Electrical Industry.* Everyone of these headlines means orders, orders, 


orders — for millions of dollars worth of electrical products. 


You can benefit most by putting your sales message before the men 
who represent 98% of the buying power — the readers of Electrical 
World. Reach them now while they are working on plans and making 
decisions to buy. 


* Light and power companies, electrical 
manufacturers, industrial electrical engineers. 
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Coat tools with INSL-X . . for greater 
safety. . fewer interruptions in service 


INSL-X is a new kind of insulation for tools and electrical 
It makes a solid, smooth, tough, durable in- 
. and prevents interruptions in service. 
Uniform coating gives tools an easy, handy grip. 


equipment. 


sulating surface . . 


INSL-X 


is applied by dip, brush or spray at room temperature. 


Thermo-plastic. 
Write 


specification data. 


: Typical 

- application 

_ to pliers 
nd 


Dielectric strength 1500 volts per mil. 
for instruction sheets and 


THE INSL-X COMPANY, INC. 


198 Lafayette Place 





TRANSMISSION LINES 
SUBSTATIONS 
RURAL LINES 
OVERHEAD-UNDERGROUND 


*Submit your next line erection 


project to MILLER-BAXTER for an 


estimate. This organization is 
equipped to handle all line con- 
struction needs quickly and at sav- 
ings in cost. Our experts work 
according to most modern prac- 
tices and have successfully served 
many leading utilities. Our crews 
and equipment are available to 
begin now. 


The MILLER-BAXTER CO., Inc. 
445 N. PENNSYLVANIA AVE. 
INDIANAPOLIS, IND. 
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Englewood, N. J. 





| NEW HIGH SPEED 
INSULATING MACHINE 


i A SIMPLE, efficient, compact, high 

speed Insulating Machine applying cot- 
ton, silk, paper or transparent films 
with equal facility, either single or 
double cover. 


Maintenance cost is low and price is 


MODERATE 
Jdfco INCIDIS 


merican’ 
NSULATING 
[ACHINERY 

Ve mar. £o 


519 W. Huntingdon St. 
PHILADELPHIA, PA. 


EST. 186s 











HIGH GRADE 
HARD PORCELAIN 


FOR 


Electrical Specialties 
High and Low Voltages 


—~— 


IMPERIAL 
PORCELAIN WORKS 


TRENTON, NEW JERSEY 











The new, completely revised 


1937 
McGRAW CENTRAL STATION 
DIRECTORY 


includes more than 800 
pages of detailed data on 
the light and power industry. 
Write for complete details 
McGRAW-HILL PUBLISHING CO. 


Catalog & Directory Division 
330 West 42nd St. New York, N. Y. 





New Deal Retreat 
Only Temporary 


[Continued from page 62 | 


rily, or face a fight on tax and busi 
ness legislation which might easily 
have been as disastrous to the Whit: 
House as the Supreme Court enlarge 
ment bill. Even had he won this 
fight, which, as he viewed the situation 
just before the Morgenthau speech. 
was highly doubtful, there 
telling, in view of the business reces- 
sion, what might happen at the polls 
next November. 

But make no mistake about the 
President. This is a temporary bend- 
ing to the storm, an intelligent stra- 
tegic retreat, in the hope of a renewed 
offensive at a more propitious time. 

What the old senator really meant 
is that the strategic retreat may turn 
into a rout—not of Roosevelt himself. 
but of the New Deal ideals. That it 
may easily pave the way for that con- 
servative control of the party “next 
time” which the Southern leaders. the 
Garners, the Jesse Joneses, the Pat Har- 
risons and the Walter Georges, are 
hoping for. The only fly in the oint- 
ment is that Roosevelt is a mighty 
resourceful man. And_ he 
knows when he’s licked! 


was no 


never 


Wales Merger Plan Approved 
A $30,000,000 electricity plan for 


taking over all the generating and dis- 
tributing plants and undertakings in 
North Wales, Shropshire County and 
part of Cheshire County and running 
them on a public ownership basis has 
been approved by the 38 municipal 
authorities concerned. The plan has 
been sent to the Electricity Commis- 
sion with a request for its inclusion in 
the Electricity Bill soon to be presented 
to Parliament. 


Grant for Colombian Plant 


A project of law, passed in the first 


reading by the lower house of the 
Colombian (South America) Con- 


gress would make available a 200.000 
peso (about $114,000) grant in aid 
to the municipality of Santa Marta 
for the construction of a city-owned 
electric power plant, according to the 
U. S. Department of Commerce. The 
municipality is now being served by 
an electric light and power plant 
owned and operated by the Colom- 
bian Electric Company. 
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BOOK REVIEWS | 


Radio Engineering 


By Frederick Emmons Terman. Published 
by MeGraw-Hill Book Company, 330 West 
42d Street, New York, N. Y. 813 pages, 
illustrated. Price, $5.50. 





In the five years since the first edition, 
technology and pedagogy have both ad- 
vanced and the author grasps the oppor- 
tunity to impart more of the engineering 
flavor (in contradistinction to the electro- 
physics flavor) of the radio art. The final six 
chapters deal with the engineering of radio 
transmitters, receivers, antennas, navigation 
television and sound equipment. For the 
general electrical engineer primary interest 
will center in the first eleven chapters, which 
treat basic principles of resonant circuits, 
tube properties, amplification, oscillators, 





detection and, especially, sources of power 
for operating vacuum tubes. 

Mathematical development and graphical 
presentation of characteristic phenomena are 
both so aimed as to be most useful in prac- 
tical adaptation of the tools of radio to 
the uses of other fields than communication 
of intelligence. The latter, however, is 
necessarily the prevailing objective of the 
book. Pending the availability of a book 
which will deal with industrial and power 
system applications in other than merely 
a sampling method, Professor Terman’s 
book will serve an expectant need. 


Who's Who in U.S. Government 
Utility Program 


By George E. Doying. Published by _Pub- 
lie Utilities Reports. Ine., Washington, D. C. 
86 pages. Price, $1. 


Whoever has to deal with the multifarious 
bureaus in Washington on behalf of utilities 
will welcome this compilation. It tabulates 
the commissioners and their sub-bureau 
heads and regional functionaries—some 200 
officials on twenty staffs which include FPC, 
NRC, SEC, FCC, ICC, FTC, TVA, REA, 
EHFA, PWA, Army, Interior, Commerce, 
Labor, etc. Biographical sketches for all 
but one-fourth are given to establish the 
background of the incumbent. 


The Science of Seeing | 
By Luckiesh and Moss. Published La 
1). Van Nostrand Company, Inc., 250 Fourth 
Avenue, New York, N. Y. 548 pages, illus- 
trated. Price, $6. 


Underlying the wide movement to make the 
nation vision-conscious there has been going 
on for years the researches in the mechanics, 
physiology, pathology and psychology of see- 
ing. Luckiesh and Moss have been in the 
forefront of exploration and it is natural 
that they should correlate and interpret the 
results of their and others’ works so as to| 
ifford the authoritative background for all | 
serious contemplation of eyesight conserva- 

n, productive efficiency, general well-being, | 
safety and broad contentment. While many 
of the researches recorded had initially no | 

itarian motive, their incorporation here 

‘kes all of them fruitful as bases for the 

versified efforts the illumination industry 

lestined to adopt in furthering better 
ing in every situation. 

Une finds here, then, a treatise on those 

intitative measures of the seeing function | 
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AUTOMATIC 


FEED-THRU 


DEAD ¢ 


GET r 
BULLETIN! .¢@ 


Quick and easy 

installation. No 

tools required. No 

nuts to tighten. In tak- 

ing up slack no nuts to 

- loosen and retighten. Will 

speed up and make easy any 

circuit revisions. Conductor can 

be carried straight through and 
used as met 8 Eliminates weaken- 
uctor caused by tapping in 


ing of con 


front of dead end. 
Originators and Patentees of Automatic Line Splices and Dead Ends 
4121 SOUTH LA SALLE STREET . CHICAGO, ILLINOIS 


ASE... 
f OF CONOMY ... 
FFFICIENCY 


In Making the Underground Splices—Use 
NATIONAL Split-Tinned 


COPPER CONNECTORS 


The use of National Connectors for making the underground Cable 
splices, saves time, increases accuracy and efficiency and reduces costs. 


These connectors are made exact to size of the best grade pure soft 
drawn copper in a size 


range from 12 B. & S. 
solid to 2,500,000 C.M. 
They have a guaranteed 
conductivity of 98%, or 
better. You'll find that it 
will pay to standardize on 
"Nationals" for the 


underground jobs. Made fo N.E.L.A. Specifications. 


THE NATIONAL 


TELEPHONE SUPPLY COMPANY 
5100 Superior Avenue °° ° Cleveland, Ohio 
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McGRAW CENTRAL STATION 


The NEW 1937 


DIRECTORY 


Here are 


the Contents 


Names and addresses of independently 


owned electric light and power companies 
in the United States, Canada and United 
States Possessions. 


Names and addresses of municipally owned 


electric light and power systems in the 
United States, Canada and United States 
Possessions. 


Names and addresses of affiliated, holding, 


controlling or managing companies with 


complete lists of properties controlled or 


managed by each. 


Names and addresses of principal officials 


of holding and managing companies. 


Names and addresses of officials and chief 


Operating men for all operating companies 
including: 


Presidents 

Vice Presidents 

General Managers 

Chief Engineers 

Electrical Engineers 

Mechanical Engineers 

General Superintendents 

Plant Superintendents 

Plant Engineers 

Superintendents of Distribution 
Superintendents of Transmission 
Commercial or New Business Managers 
Merchandising Managers 

Purchasing Agents 

Division or District Managers 
Division or District Superintendents 
Division Merchandising Managers 


For each operating company the following 


information is presented: 


Generator Capacity in kva. or kw. 

Kind of Prime Mover and Capacity in hp. 

Amount of power purchased in kw.-hrs. 

Type of current distributed, number of 
wires, phase and cycles. 

Number of meters served. 

Location of power plants. 

Location of districts or divisions. 

Complete list of towns (having a popu- 
lation of 500 and over) served. 


National and State Public Utility Commis- 


sions with addresses, names of commis- 
sioners and principal assistants. 


A complete alphabetical index of companies 


126 


and municipal systems giving location by 
city and state. 
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1s a complete 
and valuable 


guide to the 
light & power 
industry — 


Here, in this handy volume, 
you will find—easily and 
quickly—valuable information 
on every light and power com- 
pany in cities of 500 or 
more population in the U.S., 
Canada and U.S. possessions. 


The more than 800 pages of 
handy facts are arranged al- 
phabetically by states and 
thumb-indexed to facilitate 
use. Note at the left the type 
of information that will be 
constantly at your finger tips. 
Size—44”" by 84”, bound in 
tough, flexible covers that re- 
sist wear. 


Be up-to-date. Keep posted 
on the thousands of changes 
that have taken place in the 
industry during the past year. 
Order your copy of the 1937 
McGraw Central Station Di- 
rectory NOW. Single copies 
—$25.00. Five copies or more 
—10% discount. 


McGRAW-HILL 


PUBLISHING CO. 
Catalog & Directory 


Division 
330 W. 42nd St. 
New York, N. Y. 





as affected by the all-controllable elements 
of light, quantity, quality, color, direction, 
duration, etc. Five chapters deal with see- 
ing as a physiological mechanism dependent 
alike on optical competence and on visibility 
of the object. Then come the reflexes upon 
nerves, heart, eyelids, eye-muscle fatigue. 
The five final chapters carry the titles 
“prescribing light,” “quality of lighting,” 
“spectral quality,” “reading as a task” and 
“eyesight and seeing.” 

Sentences are packed with distinctive con- 
cepts, so much so that one is reminded of 
the machine-gun style of Dorsey’s “Why We 
Behave Like Human Beings.” In fact, 
Luckiesh and Moss succeed in creating the 
wholesome anxiety that we may not progress 
much as humans unless we act on what we 
have learned about the indispensable func- 
tion of seeing. 

° 


The Causes and Elimination 
of Radio Interference 


_By Joseph Everett Foster. Published by 
C. W. Nelson Company, South Braintree, 
Mass. 151 pages, illustrated. Price, $1.59. 


Mostly non-technical, this little book is 
addressed to the radio set owner, radio 
dealer and utility interference engineer, 
enumerating causes of radio disturbance and 
citing some of the correctives. Some cases 
found on the Long Island Lighting System 
are described in considerable detail to show 
methodical localization of the trouble. The 
public relations, dealer relations and trouble- 
shooting staff will get more out of this book 
than the engineers. Each group will find 
a few assertions warranting a bit of re- 
touching in the interest of accuracy and 
logic. Illustrations are primarily aimed at 
public understanding of utility power cir- 
cuits. 


How to Make Alignment Charts 


By Merrill G. Van Voorhis. Published by 
McGraw-Hill Book Company, 330 West 42d 
Street, New York, N. Y. 114 pages, illus 
trated. Price, $2.50. 


Determinants are unfamiliar to many, so 
the author approaches the nomogram by 
means of plane and analytic geometry. 
However, the treatment is exemplary rather 
than theoretical, so that the student acquires 
facility in drafting alignment charts by 
following the detailed framing of more than 
60 typical charts. The corresponding equa- 
tions are reduced to 41 basic forms. Sam- 
ple formulas are mainly from geometry, 
mechanics and electricity. There is, for 
example, a developed chart for capacitance 
to ground of a line wire. Practicality and 
directness are outstanding features of this 
condensed guide to nomographic diagrams. 


Technik Selbsttatiger 
Steuerungen und Anlagen 


(Automatic Control Installations) 

By G. Meiners. Published by R. Olden- 
bourg, Munich, 1, Germany. 225 pages, 152 
illustrations. Price, 12.50 reichsmarks. 

The subtitle, “present-day switching facili- 
ties and procedure, their application in inter- 
locking and automatic control,” further 
indicates the scope of the book. Written in 
readable style and well illustrated with 
numerous diagrams, it shows how layouts 
for automatic control are derived from those 
for manual control, describes the means 
available and their application, including 
the use of tube-actuated relays. Particular 
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attention is given to the development of 
time-sequence charts which are much clearer, 
for a ready oversight of the various opera- 
tions than the more complicated circuit dia- 
grams. 

A discussion of specific applications of 
automatic control in power plants and in- 
dustrial establishments constitutes the final 
third of the book. Among these are: Hydro- 
electric plants, the automatic or remotely 
controlled starting of synchronous motors 
under various conditions, rectifier installa- 
tions for railway and lighting service, voltage 
coutrol in secondary d.c. networks. 

Engineers concerned with the planning or 
operation of installations involving automatic 
functioning will welcome this systematic 
treatment of the subject. 


Electrical Occupations for Boys 


By Lee M. Klinefelter. Published by E. P. 
Dutton Company, New York. 227 pages, 
illustrated. Price, $2. 

Young sons of electrical men cannot often 
get from their dads a balanced, hopeful and 
inspiring picture of the opportunities for 
careers in the electrical occupations. Those 
fathers will find here an unvarnished por- 
trayal of those jobs in engineering, opera- 
tion, wiring, draughting, projection, radio, 
war services, communication and welding. 
Pay, promotion, qualifications, inducements, 
functions, schooling are lucidly set up in 
dialogue of Bill himself with the journey- 
men on the job. Pictures are well chosen 
and in keeping with the modest tone of the 
text. A list of schools is given in the 
closing chapter to guide the lad who is 
half way through high school or thereabouts 
and wants to know what, where and how 
_ started, if not at once in a paying 
job. 


Montage des Lignes 
Electriques Aériennes 


(Erection of Overhead Lines) 

By R. P. Chauvet. Published by Dunod, 
92, Rue Bonaparte (VI) Paris. 205 pages, 124 
illustrations Price not stated. 

The information given in this book is 
of the “practical” kind useful to line super- 
intendents and foremen: tools and equip- 
ment, transporting and handling material, 
concrete work, methods of placing poles and 
towers, stringing conductors and other oper- 
ations. The various features are taken up 
systematically, the text being accompanied 
by numerous illustrations of good size, clear 
and well executed. The American reader 


will miss reference to certain mechanical 
methods such as the use of power machinery 
for digging pole holes, probably less neces- 
sary abroad where labor is cheaper. 


e 
Transient Electric Currents 
Skilling. Published 


Company, 330 West 
349 pages, illus- 


By Hugh Hildreth 
by McGraw-Hill Book 
42d Street, New York City. 
trated. Price, $4.50. 

Engineer graduates will recall the single 
sentence, or at most a page, in their student 
text book which mentioned the transient 
stage of current in an inductive circuit and 
then went on to talk at length about the 
practicalities of circuits and machines. 
Professor Skilling devotes a whole book to 
elaboration of those casually mentioned 
phenomena, and in doing it is painstakingly 
careful to have every intimate aspect of the 
phenomenon of a transient clearly set up, 
alike in verbal and in mathematical con- 
cepts. The engineer who has use for the 
technique of transient currents will find 
here the escape from his automaton and 
perfunctory use of formulas. Whether it 
be in radio, telephony, power faults, in- 
directive interference, coupled circuits, high- 
speed excitation or traveling impulses, there 
is offered a means for clarifying the ap- 
proach and of extending the mathematical 
assault. Of especial merit is the author’s 
most careful discussion of mutual induc- 
tances and capacitances. An appendix 
treats the characteristics of oscillographs 
and their scope of application. 


Unit Historical Costs of 
Electric Distribution Property 


Prepared and Published by E. F. Miner, 
Arlington, Va. 16 pages of tables. Price $2. 

This pamphlet is almost entirely a com- 
pilation of unit costs for the period 1916- 
1934 compiled from a study of invoices, 
payrolls, work orders and construction rec- 
ords in general. They are so itemized as to 
afford ready adjustment for local departures 
as to wage scales, freight, climate and soil. 
Embraced in the tabulated data are poles 
and fixtures (rural and urban), underground 
construction, overhead conductors, under- 
ground conductors, distribution transformers 
(0.5 to 1,500 kva.), customer meters in- 
stalled and distribution substations. Quali- 
fying circumstances are pretty well defined 
in all instances. 

A portion of the transformer cost data is 
appended in the accompanying table as a 
typical sample. 








Distribution Transformers, Installed (Overhead, Single Phase, 60-cy.) 
aancineidenditaainehaedceadidigdediainiamsahinemeadaaaenee tama taeahinemeetemetemssdestetteninsadiianta saan 


Transformer, Oi], Cutouts, Miscellaneous* 


_— 


Primary Kv. 


2.3 4.6 6.9 

Kva. 

0.5 $18.93 $25.10 $53.48 

0.6 SRB ; 

0.75 Mee kasd ‘ 

1, 28.72 38.10 50.54 

2. 43.09 57.15 66.93 

3. 50.86 67.49 81.73 

5. 66.70 80.20 89.44 

7.5 85.28 95.10 104.91 
10. 105.56 116.20 124.79 
25 209.25 229.05 243.17 
50 344.30 371.30 397.02 
75 (a) 421.32 460.40 485.25 
150 (g Ce lnthass cece 








Labort * ™ 
ll 22 2.3-6.9 11 and 22 
Ete age $6.10 
<Lvek es  aeeacee 6.10 pahahin 
Geeta ~ In gadinaa 6.10 eaena’ 
$71.13 6.10 8.20 
cawhuee” OKERRee 6.20 ea 
ain Ges 6.40 Sot set 
130.82 6.50 9.00 
158.85 6.75 9.25 
aac —0té=‘“C KR 7.00 9.50 
288.38 $446.45 8.50 12.20 
437 .69 606.05 17.00 19.50 
535.94 666.09 27 .00 24.00 
TG) KKK RE 46.00 49.50 


* ¢ : ° ° ° 
' In stores (no arresters), including miscellaneous construction costs. 
Includes use of transportation and tool equipment to install. 


(a) On H fixtures. (g) Ground setting. 
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Steel Tower or 
Wood Pole 
Construction— 
Highly experi- 
enced personnel 
—modern equip- 
ment for low- 
cost erection. 
Schulman Erec- 
tion Specialists 
are immediately 
available for the 
most extensive 
Ea projects and 

: : or cooperate fully 
with you through every step of the way. 
Let us quote on your next power line 
construction job. 


ESS ae 
ELECTRIC COMPANY 


537 S. Dearborn Street 
CHICAGO, ILL. 


FOUNDED 


ae fOkG, 


Seven Wire 

| Steel Strand | 
‘Telephone and 
Telegraph Wire 
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Where strains and 
stresses are heaviest, where 
corrosion takes its greatest 
toll, Crapo Galvanized 
Steel Strand and Tele- 
phone Wire long ago demonstrat- 
ed their outstanding superiority. 
The heavy pure zinc galvanized 
coating, maximum tensile strength 
and proper ductility insure longer 
life and lower maintenance cost. 
Insist upon @rapo Galvanized 
Products for better performance 
under all conditions! 


Indiana Steel & Wire Co. 
Muneie, Indiana 


@Crapo 
Galvanized 
Products 
are avail- 
able in all 
standard 
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PROFESSIONAL SERVICES 


Consulting 
Accounting 
Valuations 








WILLIAM A. BAEHR 
ORGANIZATION, INC. 


ENGINEERS—ACCOUNTANTS—MANAGERS 
231 South La Salle St. 
CHICAGO 


BARKER & WHEELER 


Utility and Industrial Valuations, Design and 
Construction of Power Systems, Water Supplies, 
Sewerage and Sewage Disposal, Factory Produc- 
tion and Cost Control Systems, 

11 Park Place, New York City 

36 State Street, Albany, N. Y. 





BLACK & VEATCH 


Consulting Engineers 


Water, Steam and Electric Power Investigations, 
Design, Supervision of Construction, Valuation, 
Tests and Laboratory Service. 


Mutual Building, Kansas City, Mo. 


EDWARD J. CHENEY 
ENGINEER 
PUBLIC UTILITY PROBLEMS 


61 Broadway New York 







HUGH L. COLEMAN 


Specializing in Aerial Transmission 
Cable 
Power Construction 


Great Barrington, Mass. 


HUGH L. COOPER & CO. 


General Hydraulic Engineering, including the 
design, financing, construction and management 
of hvdro-electric power plants, 


101 Park Ave. New York 


CARDS ON THIS PAGE 
of Professional Services 
are available at a cost that is negligible con- 
sidering the possible clientele contacted. Rates 
on request to 
Departmental Advertising Staff 
ELECTRICAL WORLD, 330 W. 42d St., N. Y. 





for that 
speech... 


Management 
Appraisals 
Construction 








Designing 
Testing 





ELECTRICAL TESTING 


LABORATORIES 


Electrical and Mechanical Laboratories 


Tests of Electrical Machinery Apparatus and Sup- 
plies. Materials of Constructions, Coal, Paper, 
etc. Inspection of Material and Apparatus at 
Manufactories. 

80th St. and East End Ave., New York 





FORD, BACON & DAVIS, Inc. 


Engineers 
DESIGN ¢ CONSTRUCTION 
VALUATIONS ¢ REPORTS e INTANGIBLES 
Philadelphia New York 
Washington Dallas 


Chicago 


FRANK F. FOWLE & CO. 


Electrical and Mechanical 
ENGINEERS 


35 East Wacker Drive Chicago, III. 





HOOSIER ENGINEERING 
COMPANY 


Erecting Engineers 
Transmission Lines, Substations 
46 So. 5th St., Columbus, Ohio 
431 So. Dearborn St., Chicago, Ill. 
136 Liberty St., New York 


CHARLES F. LACOMBE 
WILLIAM S. LEFFLER 


Engineers 
Public Utility Administrative 
Economic and Municipal Problems 
Cost Analysis 
Inducement Rate Development 
Rate Cases—Appraisals 
11 West 42nd Street, New York 





LUCAS & LUICK 


ENGINEERS 
Transmission Lines 
Industrial Plants 
Examinations Reports 
Rate Cases 
Public Utility Management 
231 So. La Salle St., Chicago 


Power Plants 


Valuations 


DANIEL W. MEAD 
F. W. SCHEIDENHELM 


Consulting Engineers 
Hydro-Electric Development, Dams, Water Supply, 
Flood Control. Engineering Problems relating to 
Water Rights and Water Power Law. Appraisals. 

New York City, 50 Church St. 





Financing 





Inspections 
Cost Analysis 
Investigations 


Recording & Statistical Corp. 
BILL ANALYSIS—CONSUMPTION 
STUDIES 
New Bill Frequency Analyzer Method 
Investigate 


102 Maiden Lane New York 


SANDERSON & PORTER 
ENGINEERS 


for the 
FINANCING—REORGANIZATION— 
DESIGN—CONSTRUCTION— 


of 
INDUSTRIAL and PUBLIC UTILITIES 


Chicago New York San Francisco 


SARGENT & LUNDY 


Incorporated 


ENGINEERS 
140 South Dearborn St. 
Chicago, IIl. 







SPOONER & MERRILL, INC. 


Consulting Engineers 
Design—Supervision of Construction 
Reports—Examinations—Valuations 


20 North Wacker Drive, Chicago, Illinois 





STEVENS & WOOD 
Incorporated 
ENGINEERS AND. 
CONSTRUCTORS 
30 Broad Street New York 


CLYDE C. WHIPPLE 
FRANK E. CANAVACIOL 


Electrical Engineers 
Industrial Research—Investigation and Tests of 
Electrical Apparatus and Materixls—Consultation. 
99 Livingston St., Brooklyn, N. Y. 





THE J. G. WHITE ENGINEERING | 
CORPORATION 


Engineers—Constructors 
Steam and Hydroelectric Power Plants, Transmis- 
sion Systems, Office and Industrial Building, Air 
Conditioning, Railroads. 

REPORTS and APPRAISALS 
80 Broad Street New York 






get the material you need, from Hoffman's 


THE PUBLIC SPEAKER’S SCRAPBOOK 


Presents hundreds of selected beginnings, endings, provocative paragraphs, illustrations, 
anecdotes, etc., to build up your speech for any occasion. Also helpful hints on speaking. 
Send $2.50 for a copy on 10 days’ approval. 


McGraw-Hill Book Co., Inc. 


330 W. 42nd St., New York City 
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